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PREFACE 


Altiioooh tlieri* are many books on Coimutrcial I’aiuts ami 
Painting, they deal almost without exception either with the manu¬ 
facture of paintera' materials, sueh as white lead, eolour, enamels, 
varnish, ele., or are intended for the jminter and decorator, and 
eA*))lain at length Ihe inediods of the actual application of the paint. 

The ari'liiti-ct, engineer, or jiropertv (nviier. lor whom this book 
is chieily intended, diws not as a rule wish’to know much about the 
actual process of manufacture, this being a matter for the paint 
colour and varnish maker; neither is he greatly interested in the 
acluiil application of the paint, which may be regarded as the 

decorator’s concern. What he iloes wish to know, is how a 

* 

thoninghly durable job of painting in its mam and varied,applica- 
tions may be done at a minimum cost consistent u ith good nutterial 
and good workmanship. 

Tn this work an endeavour has been made to deal with the subject 
in sncfi a maimer as to render this infurmation readilylattainable. 
and it is hoped that the fart has been made clear that low priced 
paints ate usually far from economical, while those which cost high 
prices are often really cheap, becajise of the length of time they last. 
An explanation of the application of paints, varnishes, etc., has been 
gjv«i at sufficient Iciigub to enable the engineer, etc., to specify 
accurately. All the principal materials whisirenter intttejflfiuhdal 
painting have been described hi detail, and various surfaces such as 
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vi’ontl, iron, oomcnt, etf., have lipoii ilenll. with separately, and the 
best |»iintB, or protective material, mentioned in detail. 

The cliaptei on paint spraviiif! and piint dippiiij! is hasi'd tm 
observations of visits to ninimtaetoriea «here thn iirocesa is in use. 

It IS nell known that speeille.itions tor laiinters' work are fre- 
<|Uently verv tar from beinj> complete. The extracts from a]M'citica- 
tams of various public bodies and the commi'iit.s made will, it is 
lio]as!. Ih- ol assistanie to the leader m ilniwinj' up spcciticalions 
which will at once ciisinv piaid work and foim a reliable (pndc to 
the coiitmctor. 

The author desii’cs to thank the Citv, lloroiieh, and other 
Kntpiieers m-('liie(. wlio have so kiiidlv .sent to him speeific.itiona 
jioveriiiii.! the au]i]ilv ol paiMtei'<" materials. 

.MiTIiril S. .IH^iMStiS 

H'ltKISKi K Cll'MniUs 

\\ < 

\l,ni I'lM 
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COMMERCIAL PAINTS AND 
PAINTING 

INTBODIKTION 

Paint has Imtii defined as “ a mixture of opai[ne or semi-opaijne 
lubstancea (pigments) witli liquids, capable of application to 
lurfacqn by means of a brush or a painting machine, or by dipping 
uid forming an adhesiw ooatuig thereon.” To this may be added 
" which will dry hard.” 

The object of |>nintiug any surface, whether wood, iron, cement, 
joncrete or otlier material, is usually two-fold. First to preserve 
t from decay or rorrosiou, and second to decorate it. A thiid 
sbject is usually effected, viz., that of improving the hygienic 
mndition of the surface, and in some cases, such as in limewhiting 
lattle pens, this is the sole reason for the application of the wash. 

In nearly every case of painting the preservative qnalities<of a 
paint are of jMraiuouut iuiixirtance and far exceed evciy other 
iharactcristic. Even when the pleasing appearance of a paint is of 
{Teat importance, such ns in interior decoration, its preservative 
qualities and its durability are still of great moment, for it is of 
little use tff beautihully decorate a builduig with a material which 
will soon fade or decay, and it is very e.xpensive, as vffll presently 
be shown. 

The appearance of a pniut, then, being agreeable, its value will 
wholly depend upon the length of time it will continue to preserve 
the surface to which it is applied. In other words, assuming that it 
is a goqd preservative when it is first pat on, itd’ value wiU be deter- 
miqed by bow long it will continue to perform that function. Paint 
that has decayed cousidera))ly no longer protects the surface to 
which it is applied, and in certain cases, such as when badly cjjMiked, 

P,P. B 
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it may actually do more karm than good by holding in the cracks 
rain-w^ter, which will penetrate the siudace beneath and cause it 
to perish sooner than would otherwise have been the case. ^ 

Throughout this book, then, the question of the durability of 
paint, or how long it will losl, has been taken to be the all-iiuportant 
part of the subject which almost entirely overrides every other 
consideration. The first cost of the paint itself is of rmimr «n- 
portance, if it oidy lasts in a go<id condition for a long time. The 
cxplanutioii can readily be found in a eousideratiou of the cost of 
labour in its application. It may safely be taken as a general rule 
that, in all ordinary work of housc-paintmg, the ratio of cost 
between materials and labour is us one is to two. in other words, 
the labour costs just twee as much as the material. In simph“ 
work, done from the ground, such as plain fence or wall work, the 
cost of labour would be proportionally less, and m some work 
requiring the erection of elaboiute scaffolding, or involving excep¬ 
tional diffieulties, such ns the painting ol a railway station loof, or a* 
large iron bridge, the item for labour might be mueli Uglier than 
two-tUrds. Obviously no exact proportion can be given, so much 
will dejiend upon the quality of the niatciial enijiloyed, this quality 
determining the price. By way of an example, wt sliall take the 
price of labour and material as being cxaetlv equal, although the 
labour would in moat eases cost eonsiderablr more than the paint. 

Let it be suppiMcd that a house owner decides to use a cheap 
paint wUeh will last onlv three years, and that one ton, costing JE10 
is rcijnired for the work. Taking the cost of a]iiilicutioii as £10 - 
although it would be in most cases much more - we have a total cost 
each time the work is {minted of £20. At thoicud of every three 
years the wgyk is done again at the same cost and with similar {>aii\}‘, 
so that at the end of thirty years the sun^of £200 has blen expended 
en paints and {minting. Now let us suppose that instead of using 
the eheapest {mint, the pro{)crfy owner pays as much as £30 per ton 
for a paint wUch would last ten years. In tliat case he would 
spend £30 for matelial on tjp-ce occasions during the thirty years, 
and £10 on each occasion for labour—for the cost of appljtug^the 
best paint is usually nut more than that of the chcapiat, and some¬ 
times Jt is less—makhig the total expenditure for the thirty years 
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only £120, as against £200 when the cheap imint was used. From 
a consideration of these figures it will be clear that if twice ns much 
was pa^d fur one jiaint as another, which will only last half as long, 
a considerahle economy is effected because of the saving in the cost 
of labour. • 

It seems hardly necessary to jmt fliese facts more forcibly, yet 
thiy are so frequently overhmloKl, or an’ disivgardcd, that one more 
example may be given. One gallon of a fiiat-class pure white lead 
paint when mixed ready for use costs about Ids. (hf. to 12*. fid. For 
our present purpose we will take it at the latter figure. Such a 
paint will last in a fair condition lor from tbivc to five years when 
exposed outside in a town to the wear ol the elements. We. will 
supiKwe that ten gallons of such jaunt are m|uired fur the finish of 
an ordinary building, and that this is rcnewcil every four years for a 
> period of forty years, or ten tinK*s during that jieriod. The cost of 
paint at each apjilieation will be £fi .fi*., making a total of £fi2 lit*, 
‘for the paint alone during the‘forty years. Taking the cost ot 
labour at the veiy low rate of that of the cost ot material—and as 
explained this is considerably lower than it could possibly be done 
for under onlinary circumstances—we have a total cost of £ 12.0 for 
keeping tliis parf.icular building adequately protected by paint 
diuing the forty years. 

We will now consider the total ciwt during the same peripd of 
using a paint which is much higher in price but which lasts very 
much longer. We will suppose that the paint in thi.; ease costs .‘50». 
a gallon, a price which is higher than any ordinary paint on the 
market, a first-class enamel only costing 2ds. We w ill also imagine 
that the .Kls. paintJasfs ten years. The cost of paint for the forty 
y^ars will be 30*. X 10 = £15. This multiplied by 4,athc number 
of times the Wlding is pakited during the forty years, gives a total 
of £60 for the material. But the cost of labour in applying the high 
grade paint will be exactly the same r.s that of applying the cheaper 
material, and as the buildiiig is only repainted four times during 
the forty years the labour will amount only’to £6 5s. each time, 
mg^ng the total for labcur £25, which, added to the cost of tjjp 
material, £60, givM a grand total of £85 for the forty years, as 
against £125, the cost of using the cheaper paint. 
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Of course these figures might be given in varied form almost 
iudefiutely. One more, based an the usual allowance of une-tbird 
for materials and two-thirds cost of labour, may be mcluded /O strike 
the argument home, and heiv we wull take the case of paint at 
i7s. Cd. a gallon which lasts five years, compansl with a {Himt at 20a, 
a gallon which lasts ten years, the period covered being one hundred 
years, or one year over the term of the usual min'ty-mne years’ lease. 
We shall again assume that ten gallons are reipiired for the job. 

Ordmaiy paint at In. (W. a gallonCost of jiaint each time, T.'is. 
X 20, the number of tunes repainted in one liundrisl ycais, e(|uals 
£75 for material; labour or cost of applying the juiint at 1 rw. per 
gallon X 10 =£7 10s.; number of gallons =^£7 10s. x 20, number 
of times repainted = £150, or a grand total of £225 for keeping the 
property properly jiainted for one hiindii'd years. 

Special paint at 20s. a gallon :-Co8i ol paint each time iiainted, 
£10 X 10, number of times rejiamted in one hiuidred yoats =^£10tt 
for material; labom- same as liefote. £7 ids. each time, multiplied by' 
10 = £75, or a total of £175 against £22.5. 

Of couise, when cheaper paint, wliich costs much less per gallon 
and lasts only one or two years, is taken, the dilTereiice is even more 
striking. 

It mayi^be remarked here that the system of granting leases in 
vogue for many yeara past, at least in the neighbourhood of London, 
in which the lessee is rei|uired to repaint outside work every three 
years (in some place.-i five) and every seven years inside, is directly 
responsible for more bud jaiiiil than anything else. A lessee, know¬ 
ing that he must by the covenants of his lease })uint so freipiently, 
naturally dues not cai'e to pay for the best pantf. 

A really<dirst-class paint designed for the special purpose fpr 
which it is reiiuired, I'.e., the surface to wjiich it is to b^applied, and 
the Situation it is-to occupy, should lust at the very least six years 
on outside work, and twenty to thirty on inside work. The writer 
has known cases of grained work lasting fifty years and being at the 
end of that time in bxeellenl^conditiou, excepting in places where it 
^ been injured by knocking. • High-class enamels when properly 
applied should last from seven to ten years when exposed to the 
weatl|er and almost indefinitely when used inside. 
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From what has bean said it will bo scan that it is n{ paramount 
importance to the property owner, arehiter-t and en^neer to eSnsider 
not oid> the. first cost of paint anil painting!, but how often the paint 
must be renewed. If it should be thought that the above points 
have been somewhat laboured, the answer is that notwithstanding 
that the facts are so obvious, the demand fur cheap paints which 
laat*but a little while still eoiitiiiues unabated. 

The cost of keeping prop<‘rty jiainted has bei'ii likened to that of 
iiisiiranee - a tii.v, it is true, but a very necessary one. Some short- 
sightwl owners of house proja'i'ty very fwdishly neglect to repaint 
as often ns is iieres.sary, and not infm|uciitly delay the work until 
the greater jairt of the jiaiiit film has disupiicareil, the result Iwiiig 
that a iwrmaiient eoiiditioii of decay is started, which often cannot 
be arrestfil, as, for instanie, in the eiiae of inrn, w hieh, if once rusted, 

’ will eontiniie lo ovidise even alter a coat of paint has been applied, 
unless every jmi1 lele of rust is first removed. IViksI which has eom- 
iiieneeil to decay will also eoutinue to do so even when a coat of 
paint is given to it, for it must be remerabereil that the jiaint film 
is by no means impervious to air and water, however great arc the 
efforts which are made lo render it so. It should be very clearly 
understood that there ran be no one paint which is suitable for any 
and all materials or all situations. A paint which would-be very 
suitable for outside woodwork in the pure sir of the country might 
be wholly unsuitable for a house situated on the seashore, or in a 
smoky town such as London, Bhcfficld, Wiibies or Kunconi. Again, 
different surfaces require entirely different paints, a variation teing 
made not only in the pigment but also in the thinners (oil and 
turpentine). * Thun m |iainting on iron innch leas thinners are 
required tlian js necessary on an absorbent surface such Ss cement. 
Again, the constituent parts of a paint must be varied exactly in 
accordance with the condition of the surface, and the painter, 
knowing this, uses more or less thinners when painting on different 
kinds of plaster, or on diflerent kinds of wood, fn the preparation 
of speciql or proprietary paints these facts arc carefully borne in 
minuend they are often supplied hi A condition which requires tha 
addition of more or less tbiniters according to circumstances. The 
variation in the pigments or an admixture of different pigments is 
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not so usual, althonpli it is every day becoming more generally 
recognfccd tliat a paint should be designed for the special service it 
has to perform, and that several pigments mixed together in the 
proper proportion are almost universally the most successful. 

* It is suggested that architects, engineers and others who are called 
upon to specify paint might with advantage get into clraer touch 
with paint manufacturers no as to consult them when any special 
paint or voniish is Te(|nircd. Consultation of tliis kind is of course 
quite usual in many branches of the building trade. As a rule, if 
an architect requires any special work done in. say, electric light, an 
artesian well nr a m'rics of lifts, he consults an expert on the subject, 
and explaiiiB what is wantwl, leaving the details to be worked out by 
the man who has made a s)H'riul study of the siihjiTt. Kxactly the 
same action should be taken in the casi' of paint, so that tjie archi¬ 
tect, instead of always spivifying “ four coats of lead and oil," as is 
customary, or the engineer red lead or oxide of iron for his iron¬ 
work, should take advantage of tfie, jiaint niakcis’ expiTt knowledge 
both for his protection and that of his client. Many of the leading 
firms of paint and varnish mamifacturera now employ specially 
trained men to give advice under such circumstances, and some 
architects do not fail to take advantage of it. 



CHAPTER I 

Thk Materials otei) tn Commercial PAUfnua. 

Paint usually consists of four jwrts—nigincnt, oil, volatile spirit 
and driers. Varnish is sometimes added. If the paint is white the 
pigment is composed of white lead (hydro-carbonate rf lead), 
subl'iiu'd lead (basic sulpbnte of lead), oxide of zinc, lithopone or an 
admixture of them with oi' without other pigments, such as barytes 
{.sulphate of barium), silica, alumina, china clay, gypsum, Paris 
white, etc. II the paint is coloured it may be {oriiied of a chemical 
’ colour or natural earth colour*added to the white base, as. for 
instance, Ihnssian blue or umber added to white lead. Or the 
pigment colour, cither chemical or natural, may be used by itself 
without a white base, such as in the case of siennas, ochres, greens 
and red lead Sometimes the pigment is replaced by a metal, as in 
aluminium jiaint, fur example. 

I^hite lead, zinc oxide and other similar pigments are for the 
most part supplied to the painter ground mto a ^tifF paste in luiseed 
oil, and it is his business to thin them to the necessary conristency 
by adding more linseed oil and turpentine accord mg to how far the 
surface to which they are to be applied is absorbent. Driers or 
materials having aigreat affinity to oxygon are added to hasten the 
drying ” or hardening of the paint film. Some pign-^nts, such as 
red lead, r^uirc ho driers; others a very little, and still others a 
larger quantity. Linseed oil is almost invariably used as a paint' 
oil, but other oils, such as tuug or Chinese wood oil, menhaden fish 
oil, soya bean, poppy-seed, and walnut oil may be used under certain 
circumstances. Amerii an turpentine,is most used for thinning the 
p^nt,T)ut this may be replaced by white spirit of petroleum origin^ 
it be specially prepared for the purpose. The characteristics of all 
the constituents of a paint and their uses are explained at length 
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under their vaiioue heads, and the pincess of applying the paint is 
also exj^ainod. 

From the painter's and decorator’s point of view, pigments may 
be dehned as those materials which form paint when ground with a 
dpying oil, such as linseed. All pigments may conveniently be 
divided into four classes, namely;— 

(o) Those of natural ori^, usually termed earth colours, e'g., 
ochre, sienna, umber. 

(6) Pigments made on a chemical basis, e.g., chrome yellow, 
white lead, etc. 

(c) Pigments ptoducetl by the agency of heat, e.g., zinc oxide. 

sublimed white lead, etc. 

(d) Pigments derived from coal tar, vegetable or anunal matter, 

e.g., madder, crimson lake, fast ted, etc. 

Natural or Kartii Colours. 

Among all the colours in command of the painter, none stand 
higher in all round excellence than the earth or native colours. 
They ate found in various parts of the world, arc cheap and by far 
the most durable of any colours known. Dr. A. P. Laurie, Professor 
of Chemistry to the Boyal Academy of Arte and Principal of the 
Heriot-Waft College at Fidinburgh, some time since made a Very 
caiefdl investigation of the colours used by the old masters, in order 
to ascertain thdr chemical nature, and thereby to determine their 
extreme durability. He found that in most cases they were earth 
or natural colours, even the greens being terra verte or its equivalent. 
Many of the earth colours consist of silicate of alpmina or common 
clay coloured with ferric oxide. The colour, tone and fineness to a 
large extent determine the value of the pigment. 

> , It is not deemed advisable to enter here into the question of the 
manufacture and treatment of the earth colours, in order to render 
them fit for the use of the painter, but it may be said that generally 
speaking they are trc&ted by the process known as levigation, so as 
to separate all coarse particles /md leave only the fine pijment 
reinaining. This is done by passing the colour through a series of 
tanks contuning water; the colour is Agitated in the water and 
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afterwards allowed to settle, the top portion containing the finer 
and therefore lighter parts of the colour floating oS into t^e next 
tank, »nd so on to the end. The colour is then dried and ground 
in oil, turpentine or water, as the case may require. Many of the 
earth colours arc calcined, which deepens their colour, as, for 
example, in the case of siennas, umbers, etc., when we have raw 
sienna, and burnt sienna, raw nmlier and burnt umber, etc. 

The following is a description of the different earth pigments and 
colours in common use, and it will be observed that in some cases 
the use of the natural colours is very limited, those artificially made 
having taken their place because of their cheapness. 

B(iri//w.—This pigment is chemically known as sulphate of 
barium, and the natural variety is obtained from “ heavy spar ” 
found in Derbyshire and many other parts of the world. When 
mined,' it is a very heavy rex'k. This is crushed to the form of 
jiowdcr, and sometimes has a yellowish cast which is corrected by 
• the addition of a little blue. It is largely used in the reducrion of 
white lead, and in the cheaper colours. Tt is quite inert, but 
possesses little or no bwly, and the author has tried the experiment 
of liaving barytes ground in oil and applying as many as six coats 
without hiding the knots and grain of the woodwork. Moreover, it 
is not durable when used alone, but when added in a proportion up 
to. Say, 5 to 8 per cent., it is an advantage rather than otherwise, 
because it is nnafteeted by snlphunitcd livdrogen and'other 
conditions. It is insoluble in water and dilute adds. 

It will thus lie seen that although it is looked n]Km as an adulterant 
it really is not such, provided its presence is k-nowii. If more 
than 10 ^r cent.^is added to white lead it would interfere with 
the body of the paint. Meyer says: “ The additiqp of barytes 
to artificial* mineral coloyrs or to lake pigments is by no means 
to be classed as an adulterant, as the result ^is that colours ari; 
sold at a correspondingly low price to the advantage of the 
buyer (!). And again, most colours especially the lakes, would 
be of no particular use without this additiln.” Dr. Toch says: 
“ Thl value of barytes as a whjte* pigment is being recognized 
more and more each year, and although very little, if anyf is 
used alone for this purfoie, it is used in large quantities in 
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combination with white lead, innc white, or a combination of both 
of thes|f white pigmenta. This addition is not considered an 
adulteration, as was the case a few years ago, fur it is now npprfnated 
that the addition of barytes makes a w'hite pigment more pennanent, 
leas likely to be attacked by acids, and freer from discoloration than 
when white lead is used alone. It is also believed that barytes 
gives greater body to paint and makes it more resistant to Mie 
influences of the weather. As is well known, pure white, lead when 
remaining in the shade or in a dark place becomes diseoloiireil, 
turning yellowish, while mixtures of white lead and sine white, nr 
white lead and barytes, or white lead, zinc a lute, and barvtes. 
retain their coluiir jiermaiiently even in dark places." 

The amninit ot laiiytes that can be mixed with eoloiired jiignieiits 
without injuring tlieiii is remarkably large Tlieie are hniidreds of 
brands of jaira-rixl jBiints made and conr.nined every year tiy the 
agricultural im)ileineiit trade whiili contain as high as !HI per rent, 
of nat iral baryti'S. \Vhen it is taken into eon.sideratioii that these, 
extremely diluted }iara-icds cover well and serve their purpose most 
admirably, the expert shoidd be very careliil not to condemn barytes 
when used in largo ((uantities, for this remarkable behaviour is 
repeated with a large iinmber of other pigments. 

No paint chemist will dispute the fact that barytes adds wearing 
quality to paint, but inasimich us u bite lead has set the standard 
for ease of working, it is admitlisl that all the other jiigmeiits and 
fillers are not as unctuous as white lead. Therefore the house 
painter will notice that the so-called lead roinbinatioii, which 
contains large quantities ol barytes, does not work as freely under 
the brush as white lead : nevertheless, this objeejion dne»not hold 
■ good when tl^e barytes is used in moderate quantities, that is, not 
to exceed one-third of the total pigment ofja paint. An (xperinient 
was made with a mj,xture of one-third carbonate of lead, oiie-thiid 
sine oxide, and one-third harides on an exposed wall of a high 
building in New York City, in 1884. Tliis surface is still in a 
moderately good statrfof preservation, and as a comparison a wall 
painted five years ago with the'pujo Uuteh process white lead slio^ 
> thfit the Dutch process white lead has not stood as well in five years 
as the combination mixture has stood *for twenty years. It is 
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conceded that no paint is supposed to last twenty yeats, but as a 
matter of record it is interesting to note that the inert filler added 
so mnch to the life of the paint which contained it. In view of this 
fact, the paint manufacturer is justified in recommending to his 
customers the use*, of inert filleis in his paint on the ground of 
increased longevity. 

Indian Sed.—Although Indian red is a natural colour, it is sold 
under various names, such us red oxide, iron red, and luematite. It 
is also very largely made from by-products, and also from dry 
copperas. 

The natural Indian red consists of over 90 per cent, of ferric oxide, 
together with a little silicate of alumina. It is an exceedingly fine 
pigment, and has a high covering power or bixly. The finest 
varietv is the well-known rouge which is employed for polishing 
silver and other metals. 

Iron Oridet w Palnl.—Viol. <1. \V. Thompson, in an address 
said “ It must be generally admitted that all white paints decay 
more rapidiv than coloured paints, specially those coloured paints 
which are characterised as warm in tone." 

In view of this well-established fact, it is rather remarkable that 
jiopniar taste, dming recent years, has tun strongly towards the 
leas durable colours. 

The oxides of iron, whether natural or artificial, when properly 
prepareil, arc all decidedly warm in tone and all produce highly 
durable points. The range of tone and colour is very wide and the 
effwt pleasing. They hold their colour remarkably well, are the 
most economical and liavc none of the defects common to very light 
tints, such as chglking, cracking, peeling, scaling, etc. 

If instead of producing light tints by adding a small percentage, 
of colour *to a large quantity of white paint, the proportion of the 
iron oxide were increased, paint consumers would be immeasurably 
benefited. 

The abundance and cheapness of ochres has always made them 
attyctive for popular use, and the silica''base ochres have long 
jjenjoyed popularity as a cheap priming coat. As tinting colours tr 
impart a yellow tone to other pigments they arc unsurpaai 
generally increasing the durability of the paint. 
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The hsematite rnlottn, both natural and artificial, are among tho 
mosthigblyaatwfartoiypigmpntHknown. Tbeirrolouris luiifomily 
bright and pleasing, and the tints produced by them arc warid and 
rich. Their colour is practically unalterable under any conditions. 
They are highly decorative, durably protective and gratifyingly 
ecSnomical. 

Of their general excellence JIuntt says: “As a pigment, n-tl 
oxides are perfectly permanent mider all conditions and are among 
the most permanent colours a painter can use. They mix iierfectly 
with aU pigments without either affecting them in any way, or bring 
affected by them.” 

Jf. Maire says: ” Venetian reds made u[«)n a gyjwutn base arc 
reliable and practically nnchangeablc by exiswui'c to light and air. 
Venetian red, either the natural or the artificial, may be mixed with 
other pigments with jierfect safety. ... It is one of (he lew I'olours 
that cannot lie Sfmred and could be lejilaced by no olher I'ed 
pigment.” 

(.loncet.iing Indian red he says : ” It is most jierinanent; iieitlicr 
light nor impure air, mixing it with other pigments, time, noi fire, 
seem to cause change in any way." 

Parry and I'oste say of the iron oxide pigments: “ A most im¬ 
portant class of colours, on account ol their e.xteiihive use , . . anil 
of their high intrinsic value." 

Terry* says; “ The pigments comiawed ol ferric oxide arc used in 
enormous quantity. Thev are distinguished by great permanence." 

Toch says: “ .Among the red pigments in the {laint industry, the 
oxides of iron take the lead as by fur the most useful.” He states 
that on an iron roof ” a mixture of graphite and (grric oxide . . . 
outlasted grap|pte by two years and red lead by three years.” 

Sabin says: “ No colours arc more perniapcnt tlian som’e of these 
pqye oxides. They have lasted for thousands of ycais and there is 
no reason why they should ever change.” 

Zotr and Kubencamp say; “ A coating of red oxide (uiint is a 
perfect protection againit rust, a property upon which is based che 
xtensive use of this pigment for painting ironwork." 
e jljhiiin!.—This useful pigment varies in colour acconling to the 

ag -pt of hydroxide of iron present. It il very permanent and is 
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unaSectod when mixed with any other colour, excepting some of 
the lakes. It is suitable for grinding in any vehicle with,oil, tur- 
pcnlifte or water. The best ((ualities contain about 00 per cent, of 
ferric ux;de and 10 (wr cent, of silicate of alumina. The colour 
varies greatly according to the place from which the ochre com^ 
Some varieties are. pale yellow, others a much brighter yellow, 
vifrying to a distinct brick red, when the name red ochre is usually 
given. This pigment is sold under various names such as golden 
oclu'c, O-xfoitl (xilire, eri'. The former is sometimes mixed with a 
little chrome yidlow to improve its brilliancy. Oxford ochre, 
although still sold under that name, has ceased to exist, as the fine 
colour obtained from the vicinity of Oxford has long ago become 
exhausted. 

Sicinui.-- This colour may be regarded almost ns a bright ochre, 
as it is similar iu geueral jiropertics. When calcined, it becomes a 
rich brown and is very valuable for the purpose of decoration. 

‘ Sienna is usually very finely ground and is used by grainers to a 
considerable extent together with umber and other earth colours. 

Terra Verle - This is a natural green, of subdued colour, having 
a bluish grey cast. It is best used over red, which intensifies the 
green colour. It is pemiancut, hence the green on the paintings 
oi the old masters before referred to is found to last almost indefi¬ 
nitely. It is not affected by sulphurous fumes, and it is inadvisable 
to use it in connection with lakes. * 

Umber. In many respects umber is similar to ochre and sienna, 
but it is much darker and yields a verj pleasing colour when biunit, 
becoming darker and richer. 

Umber* works i>ell in oil, water, and turpentine. It is quite 
permanent and nearly acid proof. Alkali lias no e^ect upon it. 
Zerr and itnbencamp say: ‘‘ All brands of umber serve as very 
durable varnish jiaints which diy very quickly, and hard. Umbpa 
is an essential ingredient of weather proof paints for outdoor use, 
and gives a specially rich assortment for painting house fronts.” 

Vandyke Brom. - Giiginally, Vandyke Srown was a native 
qpneral, hence it is classified under that head; but in recent years the 
bulk of the Vandyke brown sold is made from burning cork cuttiil^ 
and organic materials, or ify mixing lamp and vegetable blacks with 



u 


COMMEBUIAL PAINTS AND PAINTING 


red oxide and a little yellow ochre. Vandyke brown is a bad dryer, 
but is permanent, and mixes well with other pigments. A variety 
of the onginal or natural Vandyke brown is sold under the n^me of 
(lassell brown. 

^ Venetian Red.- This colour may be reganlml as a mixture of a 
considerable iiuantity of sulphate of calcium, ferric oxide, and 
sUicatc of almnina, with occasionally a little manganese. Not¬ 
withstanding the presence of the calcium carbonate a convenient 
example of which is ordinary chalk, Venetian red is as a matter 
of fact very durable, and is used to a considerable extent for painting 
railway cars, a position which is obviously vciy trying. The colour 
is a brick red, and some pleasing tints can be obtained, although it 
is inadvisable to mix mneh white with the colour owing to the laige 
amount of chalk eoiitamed. It is, however, supplied in various 
^t^es, and can then be used as it is received from the manufacturer. 

Special ifroien*.--During recent years, the eflorts of colour 
'manufacturers have been successfully directed to the production of ' 
special mixtures of colours of the same class with a view of producing 
pleasing and pernuiueut tints, which may be regarded as a distinct 
improvement on any one pigment used by itself. Thus many 
beautiful shades of green are made, which may be employed exactly 
as received, and without adding white or any other pigment, and 
these vary from bright emerald-likc colours, to subdued and 8om*bro 
tmts. * A similar admixture has been adopted in the case of browns, 
and by a judicious iiitermiiighng of the brown and yellow earth 
colours, such ns umber, burnt or rgw siennas and ochres, with or 
without other pigments, white or coloured, some very excellently 
toned colours are pnxiuccd. 

(Ihemioal CoisniBS, etc, 

Blanc Fixe ,—^This pigment is chemically the same as natural 
barytes, with the chemical formula of BaSOi; but it is very different 
•in physical properties! beuig much finer in texture and possessing 
much greater body. It is also called permanent white, anS fa|t 
wMte, It is used by artists and is an imjmrtant constituent of the 
lithopones [q.v.). 
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Brunswick Blue.—This colour is really a cheap variety of Prussian 
blue, in which the blue is combined with a considerable an^nt ot 
mineral, white, such ns barytes. The presence of this white is 
accouiittKl for by the fact that pure Prussian blue is too intense in 
colour to be of advantage, while it is difficult to giind into jaiint. 
It is also too costly fur general use. 

Vhrome. (Irmi.- -This trade term is freijuently nppliwl to two 
pigments which arc ipiite dillcrcnt in their composition. The first 
is a green prejairinl in the manner of Brunswick green, but from pure 
chromate of lead, and pure Prussian blue without any barytes or 
other similar material. This colour, however, is only used by 
artists. It is much more costly than ordinary Brunswick green, 
but has givater stuinmg power. Sometimes the name is ajiplied to 
the oxide of the metal cliroiiiiuui prepared as a pigment, which is 
a rathe^ dull but e.Nceedmgly durable given. This is also high in 
cost and is only used for the best work. 

• Cota//.- This is the most durable and valuable blue pigment 
known, but is not used much in house-painting on account of its 
great cost. In eonipositioii it is a combination of the oxides of the 
metals cobalt and aluminium. It is perfectly permanent to light 
and air and resists both acids and alkalies. 11 is also entirely without 
action on other pigments with which it may be mixed. 

Tkad Chromes.—These vaiy in comjKisition according to the tint, 
the grades usually sold lieing yellow chrome, middle chrome aud 
orange chrome. The first is chromate of lead comhined with sulphate 
of lead or white h>ad, the second is puie chromate of lead, and the 
third is basic chromate of lead. Included in the same class is chrome 
red, which is practically the same compound as oniiige chrome, but 
in a dilfcreiit conation. It is also known lU “ Dcrly red,” and 
“ American•vennilion.” and is valuable for the protection of iron. 

The chromes generally eannot be regarded as very durable pig-, 
ments as impure atmosphere is liable to discofour them owing to 
the action of sulphuretted hydrogen. They also tend to fade on 
exposure. They are usid in the preparation'of Brunswick greens, 
to whlbh is added from (X) to 80 ppr &nt. barytes, which cannot be 
regarded as an adulterant, but is a proper constituent of sucb 
greens. 
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Lithopone.—Tim valuable pigment consists of sulpbide of zinc 
and sijlphate of barium precipitated together in tbe proportion 
of about one-third of the former and two-thirds of the'latter. 
Sometimes a little oxide of zinc is present. The sulphate of 
barium is dense and practically equivalent to Wane fixe {q.v.) 

Notwithstanding the immense increase in the sale of lithopone 
in recent years, there are two features which seriously hanlper 
its wide popularity. The first of these is that most grades— 
there are exceptions—arc not suitable for outside work, owuig to 
the fact that lithopone changes colour imder certain conditions, and 
also that it has been demonstrated that imless it is protected by a 
coat of varnish or a paint of a diSereiit quality it will not last for 
any considerable length of time. Those, therefore, who have used 
it outside, and have not had satisfactory results, arc too apt to 
condemn it wholly, and to imagine that it is equally useless inside. 
This, however, is not the case, and the writer believes that for all 
ordinary purposes it may be empleycd on the interior of buildings, 
and if properly mixed with pure oil and turpentine, and applied in 
a skilf id manner, it will be equal in all respects to white lead, although 
it will be found to be considerably cheaper. 

And this brings us to the second point urged against it. Tt is . 
the fact of it being comparatively cheap. One can understand that 
cheapness frequently means inferiority; if, for e.Yample, a tailor 
ofier^ to make a suit of clothes for two gvuneas, it would only be 
reasonable to suppose that in material, out and make it would not be 
up to the mark. But with paint materials the question is an 
entirely diSereut one. Thei'e are certain properties which must be 
fulfilled in a point which have already been explained at length, and 
if those properties are possessed by a paint, the quration of cost will 
largely depend upon the expense of the production *of the raw 
.ipaterial. It is in this respect that lithopone is found to be econo¬ 
mical ui use, and it should not be condemned merely because it 
costs less than a pigment like white lead. 

Prussian Mae .—Tiiis is a complex compound of iron and an 
organic substance allied to Prosaic acid, but it is nevertheless non- 
pKisonons. The' ordinary manner of manufacture as carried on 
• to-day is as followsA substance known as yellow prussiate of 
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potash, fonnisg large bright yellow crystab something Hke barley 
sugar, is obtfuned os a by-product in the manufacture of coal tan 
This is dissolved in water, and a solution of copperas (sulphate of 
iron) id' added, together with an oxidising agent, when the blue is 
produced. It is then collected by filtering, is washed and dried. 
The purest forms are known as milori aud Chinese blue. In the 
manufacture of these materials they are greatly purified, and the 
blues come into the market in lumps having an intense colour with 
a bronze appearance on the surface. Sometimes this peculiar 
bronze effect is regarded as an indication of poor quality, wUle as a 
fact it is exactly the reverse. Cheap qualities of Prussian blue ate 
produced from less pure materials, such as gas blue, and are not so 
fine in texture or so pure in colour; for example Chinese blue when 
ground in oil is perfectly transparent and pure in colour, whereas 
gas blue^hows muddy and gritty. 

The colour is rather greenish in cast, and the pigment may be 
regarded as a stainer having no opacity. It is largely used to mix 
Mth chrome to form greens. It will stand adds, but is readily 
destroyed by alkalies, such as soda, potash, or lime, whidi change 
the colour to a rusty brown. Prussian blue must not, therefore, 
be used in distemper or on new plaster or cement. It is fairly 
durable on e.xpoBnre to light, but in the course of time fades to a 

grey-' 

Ultramarine.—This useful blue was introduced in the early part 
of the luncteenth century, as the -result of chemical research. It is 
an artificial preparation of natural ultramarine obtained from the 
mineral lapis lazuli. It is exceedingly complex in composition, being 
a compound of silica, alumina, soda, and sulphur. Ultramarine is 
produced in & large range of qualities varying not only in fineness 
but colouring power and also in composition. It is perfectly fast 
to light and is not destroyed by alkalies. The varieties rich in 
silica are more particularly valuable in this respect. Adds, how¬ 
ever, even if weak, spoil the colour. The colour is frequently used 
in minute quantities to correct the tone of wl^ite pigments, and for 
this purpose the very finest quality must be employed, absolutely 
free f|pm free sulphur. Modem lime blues, used for colouring lime 
wash and distemper, are the coarser varieties of ultramarine. 

P.P. q 
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White Lead .—^Although it has not been thonght advisable to 
inolnde in this book anything more than a very brief reference to 
the manufacture of painters’ materials, an exception may be made in 
the case of white le^ for the reason that the process of manntacture 
to a great extent determines the quality of the resultant product. 
The white lead which is most esteemed is that made by what is 
known as the Old Dutch or Stack process, and this has been iiyise 
for hundreds of years past. It is a curious fact that although the 
process is somewhat crude and primitive the very many attempts 
which have been made to improve it have not, on the whole, pro¬ 
duced a superior product. 

In the stack process the metal lead is first freed from impurities, 
particularly silver, which are usually found in lead, and would have 
an objectionable effect if allowed to remain. The pig lead is melted 
in large open vessels; metallic zinc is then added, and as thp mixture 
cools the silver unites with the zinc, to which it has a greater affinity 
than for lead, and the two metals together form a scum on the top 
of the molten mass. This is raked ofi from time to time, and the 
process is then repeated until all the silver is extracted. The pure 
lead is then cast into the form of what are known as “ wickets,” 
which may be described as having somewhat the appearance of a 
miniature five-barred gate. The actual shape of the wickets vary 
largely in different factories. The floor of the stack in which the 
oorforion of the lead takes place is covered with spent tan or manure, 
and upon this arc placed earthenware pots quite close together. 
These are half filled with cfilute acetic add. Usually the wickets are 
strewn upon these pots, but sometimes the wickets are placed in the 
pot itself, lugs or projections being provided to prevent them 
actually touching the acid. When one layec is completed in the 
manner described, suitable beams and planks arc placed over the 
pots, but only touching those that act as supports at the end; thus' 
a new floor is formed. Upon this more spent tan is placed, another 
series of pots with t^e wickets on top and so on until the top of the 
stack is reached, when it.is sealed so as to exclude sir aud^confine 
the fumes of moisture, acetic and carbonic acids given off by the 
generation of heat of the tan bark. At the end of about, ^hree 
months the grater part of the metal lead will be found to have 
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been converted into white lead. Tlie corroded wickets are then 
passed through corrugated rollers to separate the metal, and th» 
product is afterwards washed and dried. 

The^firy white lead is sold to paint manufacturers, who grind it in 
oil ready for use by the painter, who thins it with linseed oil and 
tnr))entiue in the manner already dcseribeil. The eorrodeis also 
grigd the leml themselves, and send it onl in the form ol stiff jiaint. 
In the Tbiitwl States, a good deal of tinted lead is sold, t.e., eolonrs 
of a permanent charaeler uddisl to the lead in various proportions, 
sent out stiff, suitable for thinning. The use of this is found very 
economical in practice. 

The. advantages of lead over other pigments is, ffist, its body, 
although this is cxceisled by a few pigments such as lithopone, fast 
reds, uUmiinium, etc. But the principal point in its favour is its 
smoothn^sis of working. It being jiractically a lead soap, it possesses 
a ecitain greasy feeling when a brush is used. It is doubtless because 
this {lartienlar projVrty is alisent from some of the other pigments 
that joumevnien jiaintcni are so likely to condemn them. 

yjttc Yrlhm is a similar pigment to lead chrome, except that the 
leail is replaced by liiiie. It diKH not ihirkcn in impure air, but is 
destroyed by alkalies and dissolved by acids. 


l’m.uK,\TS I'luim'cisiJ nv tub .Ihejwv of Heat. 

Antumtiji Oride. -This paint, although but little known among 
house painUus, is largely employed for situations which are subject 
to sulphur and other fumes, and is therefore largely used for painting 
gasometers, and for work in the neighbourhood of gasworks. It is 
usually Buppliud in ready mixed form, but is sometimes supplied 
stiff, ground in refined linseed oil. The cost is about the same as 
white lead paint, but the spreading caparity is considerably greater, 
so that it is cheaper in use. If it is required to be thinned, boiled 
linseed oil and turpentine in the proportion of i|pnr to one should be 
used. The spreading capacity is about .that ot zinc oxide, it is 
therefore one-third more than white lead. Its body is nearly equal 
to tl^t of white lead. Mfhen sup^ied ready mixed it contains the 
necessary driers, and nothing therefore should be added to it. It 

02 
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is extensively employed on the seashore for piers, pavilions, lamp 
ojlmnns, etc., and withstands the weather better than white lead, 
and it is said, zinc oxide. 

When once hard, sulphurous gases and ammoniacal fumes have 
no effect whatever upon it. Two of the largest railway companies 
in the United Kingdom use nothing but antimony paint on all the 
ironwork of their bridges, etc. The specific gravity is 5’26, and 
when ready mi-vd it weighs about 21 lbs. to the gallon. The. follow¬ 
ing may be i|uoted from the book " Antimony,” written by Mr. 
Chung Yu Wang, M.A., JkSc. He says; “ Aiitimoiiy white paint 
can withstand the action of water, is as opaque as white lead, and is 
neither acted upon by sulphurous fumes nor by sulphuretted 
hydrogen. It is very durable lor outside paint and is claimed to be 
nou-poisonous. Furthermore, it possesses more, ojiacity than zinc 
white, covers better, and is cheaper.” 

Dr. Charles Mayer, traualator of Zerr and Knbencamp’s treatise 
on Colour Manutoturc, says: “ Of late, antimony is largely used 
for colour manufacturing purposes, lii France, and especially 
Italy, the manufacture of antimony white as a substitute for white 
lead has made a great advance, facilitated by prohibitive laws 
against white lead pigments.” 

Blades .—The series of blacks used by painters are of considerable 
importance, particularly as they are extremely durable and con¬ 
sisting principally of carbon they are unaffected by alkali or acid. 
Blue black or Frankfort black is supposed to be made from shoots 
of the vine and other woods, but more frequently it is simply bone 
black or lamp black to which has been added a little blue. Drop 
black is the name given to a black which is made m the form of 
irregular cones, these being formed as they drop froqi the mill in 
wMch the black is ground. Ivory black is made by charring ivory 
waste, but very little of it is now made, the best grade of bone 
black being usually sold under this name. Lamp black is made 
from the fumes givei off by burning various waste products such 
as oil. 

fliMimed Lead.—This pigment is claimed to possess many 
ad vantages over ordinary corroded lead. It consists approxiiqjktely 
oflead BuljAiate (PbO, Pb804) = 76 per CMt. ; lead oxide (PbO) 
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20 per cent., and zinc oxide(ZnO) .= 5 pet cent. It iz an amorphons 
pigment nearly as fine in texture as lamp black or zinc oxide a||d 
is made by crushing and refining gelena (lead ore) and then burning 
withllarbon, in a specially constructed furnace. In the final stage 
the lead is changed to vapour, air being admitted for the sake of 
its oxygen. The fumes pass through condensing pipes and on 
ajoling yield sublimed white lead, which is collected in bags. It 
mixes well with linseed oil and rather more than one gallon is 
required for 100 lbs. of dry white lead. 

The following description of sublimed lernl is given by the North 
Dakota Agricultural Kxpcriment Station : “ This product is so 
named because it is prepared by a sublimation process. The 
product is obtained directly as a very fine impalpable white powder 
without grinding. Chemically it is very different from ordinary 
white lead, being apparently a basic sulphate of lead. The specific, 
gravity is 6'2, approximately that of ordinary white lead, and it is 
at least equal to it in whiteness, body, covering power and 
wearing qualities. It differs from the ordinary white lead in being 
non-poisoDous' and it resists the blackening action of the sulphur 
compounds of sewer gas to a much greater degree. It is well suited 
for mixing with zinc oxide. It never hardens in the can and remains 
soft for a much longer time than carboiute of lead, which has a 
tendency to harden in the package.” 

Ztnc Grey .—As mentioned elsewhere, this pigment when ground 
in oil or varnish (particularly the latter) is largely used on the Con¬ 
tinent for the protection of iron and other metal surfaces. It is also 
very useful for piuntuig machinery. It may be regarded as a by¬ 
product in the manufacture of zinc oxide. When the spelter is 
burned it {Kisses away as vapour through a pipe or channel, and this 
vapour, on’cooling. forms the oxide of zinc of commerce. This is 
received in bags, and it is found that those bags Afhich are farthest 
away from the furnace contain, as one would reasonably expect, the 
finest grade of zinc oxide. Indeed, the fintne|a varies proportionally 
with the distance of the bag from the fpmace. That nearest to it 
receives a deposit which contains a large pro^rtion of metallic zinc. 


' This quality is now generaliy disputed. 
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aometimes as much as 90 per cent., and this forms the zinc grey so 
Ij^ghly esteemed by our neighbours across the Ohaimel. It is heavy, 
covers well, and when mixed with varnish, forms an excellent 
protector of iron. Various mixtures of sine oxide and blach, u-ith 
or without the addition of other black and white ])igmcuts, are 
sometimes sold as “ zinc grey,’" although, strictly sjmiking, they 
have no claim to the title. , 

Ziiir Oxide.-This is a very important pigment, which has made 
great progress in popularity in recent years. It is extensively uae<l 
for the best enamels and varnish paints, and may cither be used by 
itself or in admixture with other pigments, such as white lead. The 
specific gravity is 5'(i, and it is vciy bulky in character, reciniriiig 
about 20 per cent, of od to form a jwste. The best qualities are 
pure white in colour. The spreading power is much better than 
white lead, say ouc-third more, bulk for bulk. When zinc oxide is 
mixed into a paint iu thf ordinary maimer it will be /oimd to 
possess less ojiacity or body than white leail, but this applies only 
to the first coat, and to a certain extent also the second; but when' 
a third or fourth coat is given the result in the opaeity of all the 
coats is fully equal to leail. Zinc oxide is not visibly aflei'ted by 
sulphurous fumes, and it jiossesses a great advantage, it being nun- 
poisonous, which aecnnnts dniihtlcsstu a considerable ext ent for its 
having come into favour. It is manufactured by burning metallic 
zinc in air, when the oxide is formed in the form of white powder, 
which is collected by an arrangement ot settling chambers or bags. 
The best quality, which is collected in the, chambers furthest from 
the furnace, is pure oxide m a fine state of division, but those 
nearest to the first chamber contain a considerable quantity of 
metallic 'zinc (see, zinc grey). By another process the oxide is 
obtained from the, ore by a process of sublimation. This method 
cannot be applied to all ores. The plant is siimlar in character, 
but different iu detail to that used when metallic zinc is burned. 
The product from leaf! ore is less pure, as it invariably contains 
a small percentage of sublimed lead, but it is cheaper, as the gas 
for preparing metal horn the ore is saved. The presence of 
sublimed lead is no great detrinlent, as it rarely exceeds S^per 
cent. 
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Xaiixt.—Lakes are madefrom artificialdyes and are verT-nnmenms. 
The most important to the decorator are the reds, the majority of 
which are prepared by procipitalang various coal tar dyes on a base 
of red iltad or orange lead. Borne of the aniline dyes are inferior, as 
they quickly fade and being slightly soluble in oil cause “ bleeding.” 
Very durable aud periiiauent reds are produced from the dye known 
os paranitraniline. 

Carmines are made from cochineal, the colour matter being fixed 
by means of aliun. The colour is not permanent, and has given 
place to the madder lakes. These, however, have but little body 
aud arc mostly used for glazing. 

(Ihabaotewstics of Diffebent Paints. 

Many readers may have been puzzled from time to time at 
colours ahanging their hue; this may be due to various causes, 
and without knowing the comjiositiou of the paint it is difficult 
|o assign a reason for the change. White lead is a typical example 
of a paint which is alloctod by sulphur gases and impure air; hence, 
when lead is used as a paint in towns ordinarily called smoky, such 
as Sheffield or Widnes, it is likely to be affected for the same 
reason. It will bo found to darken rapidly when used on 
buildings near to gasworks, in lavatories, or in stables. Zinc paints, 
which are not so aficcted, should invariably be used in such cases, 
or if the painter or property owner deems white lead a necessity, 
this may be used and a final coat of zinc oxide sbould be g^ven to 
which to been added a little copal varnish. 


Pigments affected by Impdbb Aib. 


The followmg is a list of the prindpal colours or pigments which 
are affected by sulphur, gases and impure air 


Brunswick Green 
(Ihrome Orange 
Oremnitz White 
Emerald Green 
Flake White 


Lemon Yellow 
KHples Yellow 
Sfiver White 
Verdigris 
White Lead. 


Some colours are more or leas fugitive, t.e., under the influence of 
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light they quickly lose their predominant colour. This is found to 
be the case in wall papers, particularly those known as ingrains, 
these rapidly lose their prevailing colour, so that they are now 
rapidly going out of use. Certain greens are also far from being 
permanent, as, for instance, Brunswick green, which turns to blue 
after a few months’ exposure. 


PlOMSHTS AITECran BY LIOHT, ETC. 

The Mowing is a list of pigments more or less fugitive, and which 


may be deemed to be afiected 
coat of pale varnish, however, 
permanent:— 

Bistre (water) 

Bruwn Pink 
Brunswick Green 
Burnt Camune 
Carmine in water ' 
(ihrume Green 
Citron Yellow 
Crimwu Ijake 
Dnteh Pink 
Gamboge 
Indigo 
Italian Pink 
lathopone 


by light. When protected by a 
they may be regarded as fairly 


Magenta 
Mauve Lake 
Olive Green (oil) 
Paris White 
Pink Madder 
Prussian Green (oil) 
liose Maddor 
Sepia (oil) 

Verdigris 
Violet Carmnio 
Yellow Carmine 
Yellow Lake. 


Some colours dry very much quicker than others, and in dealing 
with the Blow^diying colours it is useless to odd a large amount of 
driers, as it will seriously afiect the durability of the paint, as 
is explained under the head of “ Driers,” p. 31. 

The following is a list of 


COLOTTRS WHICH DbY SWWLY AND IKRKODLAStY 


'AJissrin jfellow 
AlisariL Green 
Alumina White or 
La<e Wliie 
Bone Brown 
Brown Madder 
Brown Fink 
Carbon Black 
Carmine I^ake 


Crimson Lake 
Crimson Madder 
Gamboge 
Indian Yellow 
Indigo 
Italian Pink 
Lamp Block 
Magmta 
Mauve 
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Orange Cadmium 
PaTiie'e Cray (oil) 
Rose Doree 
Sap Green (oil) 
^.Soarlct Lake 


Sepia (oil) 
Candyke Brown 
Violet Carmine 
Yellow Lake. 


There are a few colours which cannot bo mixed with othen without 
their being affected; in other words, chemical reaction takes place, 
whbh mote or less destroys both colours. For example, artificial 
ultramarine cannot be used with white lead, as the sulphur which it 
contains would art upon the lead carbonate and give a grayish 
instead of a blue tone. The same is true of vermilion, cadmium and 
all sulphides. 

Below is a list of colonis which are quite permanent when used 
alone, but are not permanent when mixed with some other colours:— 


Antwerp Blue 
Wobalt Brno 
Emerald (iroen 
IHake White 
Hoohor's lln'on 
Madder Carmine 
Extra Tara Red 


Madder Luke 
Ochre 
Hans Blue 
Frussian Blue 
Ultramarine (artifirial) 
Vermilion. 


it now remains only to give a list of those colours which are 
absolutely permanent and which can be used separately or mixed 
with each other, without any one acting upon any other. These are 
unaffected by light, and may be regarded as 


TbUK PeKMANENT PlUMENTg. 


Alizarin Crimson 
Alizarin Orange 
Alizariii Scarlet < 
Alizarili Carmine 
Baryta White 
Barytes 
Block Lead 
Blone Fixe 
Brilliant Tlltramaiii'a 
Bine 

Bine Black 
Brown Ochre 
Bnmt Roman Ochre 
Burnt Bioiino 


Bnmt Umber 
Caledonian Brown ^ 
Cappoh Brown 
Cerulean Blue 
Charcoal Black 


Charcoal Cray 
('liina (Ha; 
Chinese 


Chinese White 
Clirome Oxide 
Cobdlt Green 
Cobalt Violet 
Consiant IVbilo 
Cork Black 
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Deep Madder 
French Blue 
French Ultramarine 
Frenrli VewMiene Given 
Foniiduticni While 
Gold Oebn* 

Gra]diite 
ludiuii Jh‘d 
Ivory Bhu'k 
Kaoliii 
Laiiiji Black 
Leitcira Blue 
Light Hod 
Mara Brown 
Mara Orange 
Mara Red 
Mam Violet 
Mam Yellow 
Mineral Gray 
Mineral White 
Neutral 'I'int (oil) 
Neutral I'int (water) 
New Blue i 

Oxford Ochre 
Oxide of (^romiuiii 
Oxide of Ohroiniiim 
(trauapareni) 
Payno'M Gray (wafer) 


Permanent Blue 
Permauout Violet 
Permanent White 
Permanent Yellow 
Pluiubi^ 

Raw Sienna 
Raw Umber 
Roman Ochiv 
Rommi Seiiia 
Satin Wliite 
Silver White 
Strontian White 
Sky Blue 
'i’erra Alba 
'rerra Verte 

lYaDHpareiii Gold Oehre 
Ultramanue (genuine) 
Ulii^maiiiie Anh 
Vandyke Brown 
Venetian Red 
Vermilion, Palo 
VeroneMe Green t 
Viridiau 
Warm Sepia 
Yellow Oehre 
Zinc Green 
Zine Oxide 
Zinc White. 


Ptoments Injurious to Health. 

Finally we may give a list of poisonous pigments wbicb is as 
follows:— 


Chrome Green 
Chrome Vellow 
Emerald Groeii 
Flake White 
.Kine’s Tellow 
Naplee Yellow 


Orange Mineral 
Orpimoiit 
lien Load 
Verdigris 
White Leai^. 


.Colours not suitable for Oil. 

The following is a^t of colours which may not be used in oil, 
i.e., they must only be mixed with water:— 

Bremen Blue* Lime Greens 

Blue Verditer Bose Pink 

Dutch ^nk Zinc Chromes. 

' Gambo^ 
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Colours not suitabls tor Water. 


The following colours arr* not suitable for use in distemper 


Hiiiwn hako 
rlir»iiio VcOlow (sw 
iiiimIo fn>iii U^iul) 
Y<‘llow 


rruHHiati liluo 
PruHHiaii Kmwii 
WniiiliuiieiU) 

M’liitt* utid K<‘d JjeadM. 


8pBcmc CiRAViTY OP Principal floLonR.s and Pigments. 


Nam(‘ ol P]<rm<'nL 
Barytes 

Barytes, Precipitated . 
Bone Blork. 

Burnt Umber 
(!adu|ium Yellow . 
(Ihiucse Yellow . 
Chromium O.'iide . 
Crimson Lake 
Emerald Oreen {genuine) 
English Vermilion 
French Orange Mineral 
French Verdigris . 
Uolden Ochre 
Indian lied . 

Italian Burnt Sienna . 
Italian Raw Sienna 
King’s Yellow 
Lead Sulphate 
Light Chteme Green . 
Light Chrome Yellow . 
litharge (Bufl colour) . 
Lithopone . 

L.L. Chrome Yellow 
Naples Yellow 
Qrwge Chrome Yellow 
Qgfori Ochre 
PiuBsian Blue 



HlKKsiflO 

KvniiM)]. 

(UihTity. 

BiiS 04 . 

. 4-40 


. M4 


. 2-:ji 

— . 

. 3-33 

m . 

. 4-3.5 


. 4-77 

^***3^3 * 

. 3-12 


. 1-S9 


. 2-71 

HgS . 

. 7-72 

. . . 

. «-41 

- - , 

. 2-29 

- 

. 3-10 

FcjO, . 

. 4-73 

. 3-47 


. 3-08 

ASgb3 

. 6-33 

PbSO^ 

. 6-08 

_ , 

. 5'7D 

_ ^ 

. 6-41 

PbO . 

. . 8-66 

BaSO. + ZnS . 4-23 

— , i 

. 5-91 

■ “ 

. 6-84 

* 

. 6-37 


. 2-82 

_ ^ 

. 1-95 
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Gbemioal 

Bpeoiflo 

Name of Pigment. 

Symbol 

Gravity. 

Purple Oxide 

— . 

5-14 

BedLead . . . . 

Pb,0,. . 

.8-68 

Rose Madder . , 


2-04 

Sublimed Lead . 

PWLPbSo/ 

6-.89 

Turkey Raw Umber 

— . 

3-49 

Turkey Burnt Umber . , 


3-51 

Venetian Red, Dark 

— . 

3-58 

White Lead, “Dutch” 

2 PbC 05 .Pb( 0 .H) 

6-75 

White Lead, “ Quick Process ” 

— . 

6-56 

Zinc Oxide (Oreen seal] 

ZnO . 

5-47 

Zinc Oxide (selected) , 

ZnO . 

6-55 


Thb Thinnebs nsET) in Paint. 

Bemene, also called Beimd.—Tbie is a light liquid pnxluced by the. 
distillation of coal-tar, and should nut be confused with benziue, 
which is a petroleum product. Benzene may be used with advantage 
as a substitute tor turpentine if mixed with certain other ingredients. 
When employed by itself, it possesses definite advantages only 
under certain circumstances. It is a splendid paint solvent, and is 
therefore used in paint removers. It has a peculiar property of 
penetrating wood to a greater extent than turpentine does. It may, 
therefore, be used with advantage in priming coats and in staining. 
It should, however, never be used for a finishing coat. When 
removing tar on painted work, benzene may bo used as it will dis¬ 
solve and permit of the greater part of the tar bang taken away. It 
should not be used in a closed room, as the fumes might adversely 
affect the operators. , 

Ciina Wood OU .—This oil is obtained from the tung'tree {Aleurites 
cxirdUa) growing in China. It should not be confused with Japanese 
Wood ra, wMch is obtained from a diSerent tree and is somewhat 
different in its properties. The tung tree produces a fruit about the 
size of a small orange, but of the type of a chestnut, the three nuts 
contained in it bein^ something like a brazil nut. The preparation 
m China is very primitive. The nuts are crushed and t^e oil 
extxBcted by hand pressers. In consequence the product varies i 
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good deal in qnalit^ and freqnen% is found to contain impurities 
in the shape of mucilage. 

It is not suitable for use by the painter in place of linseed oil, as 
it dries Quickly and forms a wrinkled or opaque skin, but it possesses 
valuable qualities on account of its resistance to moisture, which is 
a weak point in boiled oil. China Wood Oil is heavier than most 
other vegetable oils. The sjwcific gravity is -940. The smell is 
very peculiar and penetrating, it being sninethiug like that of rancid 
liam fat. The oil has the uni(|ue property of settling into a jelly 
when heated, to 500" F. On exposure to air the raw oil turns 
gradually solid. For use in paint manufacture it is first heated to 
3(X1° P., allowed to cool, and is then tanked to mature. The oil so 
treated is then combined with other oils which prevent it from 
gelatinising, and athick oil is then produced. It somewhat resembles 
boiled lin|ced oil, but dillers from it in forming a film which has a 
higher gloss and is more durable on exposure. 

Lin'teed Oil.—This drying oil is praotieally the only one used in 
hhuse-painting, although there are many other oils which dry and 
would be suitable for the purpose, but they are not to be obtained on 
a commercial basis. Linseed oil is obtained from the seed of the 
flax plant, and comes from various parts of the world. The best 
is known as Baltic, followed by Calcutta and La Plata. In the 
manufacture of the oil the seeds are cleaned and sifted free from 
impuritiee and seeds other than linseed. The linseeds ace then 
crushed in a mill under edge runners, and are afterwards heated in 
a steam kettle. They are then placed in hydraulic presses to extract 
the oil, leaving behind a bulky mass, which is sold as feeding cake 
for cattle. The crude oil is stored, filtered, and otherwise refined, 
and forms th| raw linseed oil of commerce. The process of fefining 
consists of toting the oil in such a way as to remove various 
impurities such as mucilage, derived from the husks qf the seeds, etc, 
wMch would tend to make the print soft, bad drying, and lacking 
in durability. There are several special methods of refining. 
Befined linseed ml is a pale straw colour, baa a characteristic smell 
and taste, and a specific gravity qf -935, Wien boiled with soda 
or pqtash it is completely saponified, yielding soap and glycerine. 
Tt is important to bear this point in mind when considering t^ 
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question of cleaning and alkali paint removers. When exposed to 
fresh air it “ dries ” or chairges into an elastic solid. 

fnrpen/ine.-This most useful thinner is obtained bp the dis¬ 
tillation of the crude rosin, obtained from various specie^ of pine. 
The best quality is the American. French tnqientine is of a good 
character, but little goes to the English market. Kussian turpentine 
jxwHeascB, as a rule, a veri- disagreeable (sloiir, owing to tlie^ tar. 
The crude turjieiitine is made by making incisions in the pine trees 
and allowing the e.\udrd sap to cnllect in boxes. This crude nisiii 
is known as “ gum thus,” and is used in various industries. The 
turpentine of commerce is made by distilling with steam, the, 
residue of the distiUatioii being common rosin. 

Pure American turpentine is water white, and possesses a charac¬ 
teristic smell. The specific gravity is from-Hfit) to-Slib. It boils at 
156° to 170“ and tlic flush point is 9!)° F. When pure it is com¬ 
pletely volatile. Tests lor turpentine will be found under the head 4 
of “ Testing Painters’ Materials.” 

Until recent years, turpentine was the only substaucc used as'a 
volatile thinner to increase the flow of paints and thin them when a 
sharp coat was reiniired. Although it almost wholly eva|ioral«B, 
there is little doubt that to a certain extent it improves the drying 
of the paint, and this fart distinguishes it from sulistitntca. It is 
also largely used in the. pi'e|)aratinn of varnishes. Tiirpenflne is 
soipctimcs adulterated with petroleum spirit, but this is not a serious 
detriment if the physical properties are not changed. A highly 
volatile spirit causes it to evajiorate too quickly, beside increasing 
the risk of fire, whilst a heavy spirit makes it evaporate badly and 
consequently impairs the drying of the paint, liosin spirit, rosin 
and rosin oil, are impurities sometimes found ^ turpentine, and they 
are highly objectionable. ' 

Turpentine Sufwtitirfes.—The long-cratinued high price of 
American turpentine led a few years back to the introduction of 
tiu^tine substitutes, the best of which consists of petroleum or 
other spirit, similar to'benzine, but of heavier fraction, so that it 
does not evaporate‘quicker than ordinary American turpentine. 
The author h^ made many exphriments with “ white spirits,^,’ the 
name that is usually applied to this class of material, and has founff 
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that, for most ordinary purposes, i^- cent of cobalt losinate of 
article. As will be seen on reference to This is of a strong pink 
Mechanical Means,” it is now very largi. It has, in fact, to be 
purposeif but house painters are also t required. A liquid 
detriment to the work. It is much cheaper t.qc of one made up 
should not be used in extremely hot weather, whdily with the oil 
be finished without gloss, us there is some dangir compodtiou. 
“ flashing,” i.e. showing in places a more or less gloB8y>n a partly 
Some of the substitutes sold are mixed with a prop a spirit 
genuine turpentine in order to give the eharaeteristic smell 
material, but there is no other advantage. hose 


Certain substauees, when added in small qimntities to linseed and 
other oils,* have a property of making them dry very much more 
quickly than they otherwise would. These substances are princi¬ 
pally—(I) (Wponuds of lead, including litharge, red lead, lead 
acetate or sugar of lead, and lead borates; (2) Compounds of 
manganese, such as manganese dioxide, manganese sulphate, 
manganese Ixirate; (8) Compounds of cobalt such as cobalt oxide 
and carbonate; and (4) ConqmundB of nickel such as oxide and 
sulphite. Until recent years, load salts were the only ones used, 
but they had the disadvantage of causing the oil to darken ami ui 
some cases affectuig the pigments. Manganese comisiunds are very 
much more powerful, and pale drying oils can be prepared from 
them. Cobalt driers are still more powerfid. When used in paint 
they have a tendency to brittleness, and unless used in very 
small quantities tend^ cause white paint to become yellow. In 
all cases, only a small amount of the salt may be used. If added 
beyond a certain point, the drying may be actually retarded, and 
in any case the quality of the or pa>nt is ruined. The maximum 
amount of the salt permismble is 5 per cent, of load, 1 per cent, of 
manganese, and 0*5 per cent, of cobalt. A much more effective 
drier is produced by combining two or three salts of different metals 
thanjiy using them separately; tKus a combination of lead oxide 
Aid manganese oxide in the proportion of ten to one has a very 
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question of cleaning and alke’femc quantity of either of the two 
^ fresh air it “ dries ” or chs’ 

Tvrjientine. - This nic forms in which driers are supplied to the 
tillation of the erudcvst is called “ paste driers,” generally known 
The best quality is These arc composed of a small amount of the 
character, bntlitfitioned above, mixed with a very large amount of 
possesses, us ostance. This is all ground to a paste in oil. „ The 
The crude f; underlying this preparation is first to obviate the 
and aflo^udeiicy of the painter to add an excess of driers, and next 
is kno’ent, by the addition of the inert material, the, drier hardening 
turp« it is luied. Tt is very difficult for the non-tcchnical man to 
resieratand that only a very small percentage of the metallic salt 

of any use, and if it was supplied to him pure he would be sure to 
add much more to the {mint than would be required. Patent driers, 
however, frequently contain much more inert material than b 
required. The common comjxmition of ordinary driers'is whiting, 
90 per cent., sugar of lead, 10 {mr cent,, gromid to a paste in Imseed 
oil. 

A better quality of patent driers will contain up to 00 {wr cent, of 
white lead or zinc oxide mixed with 40 per cent, of barvtcs or Ohina 
clay, and 10 {>er cent, of a mixture of lead borate and manganese 
borate. 

Ltjuid Driers—The name “terebine” is often applied to all 
types of liquid driers, but it can only properly be applied to one made 
with a drier dissolved in oil rather than in spirit. Formerly 
terebine was made after the manner of varnish by melting a hard 
rosin and dissolving it in a large quantity of linseed oil, in which as 
much litharge had been dissolved as it would take up, the resulting 
vamislt>being thinned down by turpentine. i Similar terobines are 
now made by taking advantage of the fact that organic 1^ salts 
can be prepared by either dissolmg oxide of lead, manganese, 
cobalt, etc. in melted rosin to form rosinate of lead, etc., or by 
decomposing linseed dl with soda and then replacing the soda with 
lead, etc., to form linoleate of lead, etc. These salts can thus be 
readily dissolved in & mixture of oh and spirit, and form {wwerful 
.driers, 
more 


. At the present time a gM many liquid driers are nq^hing 
than one of these metallic rodnato dissolved in ^trokum 
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gpiiit. A aolution containing IS pet cent, ol cobalt losinate of 
white spirit can be made in this way. This is of a strong pink 
coloni and acts very energetically as a drier. It has, in fact, to b« 
lusid with great caution, and but a little is required. A liquid 
drier made up with oil and spirit has the advantage of one made up 
with spirit only, inasmuch as it combines mote readily with the oil 
contained in the paint, and is sure to produce a uniform composition. 
On t6e other hand, these driers tend to skin over when a partly 
filled can is left standing for any length of time, whereas a spirit 
drier will never skin. 

It should be understood that driers added to paints cause those 
paints to harden by taking up oxygen from the air through the oil 
only; and although no precise rule can be given, it may be taken 
as a general guide that the more oil necessary to grind a pigment to 
a paste and to thin it with turpentine to a proper consistency suitable 
for applicafton by a briish, the greater will be the quantity of driers 
required. Thus, white lead can be ground fo a stifi paste in 71^ to 
9 per cent, of linseed oil, and therefore requires but little driers, 
while lamp black, Prussian blue, and other pigments require seven 
to eight times the amount of oil. 


VaRNISHISS, RTO. 

• 

Black,Japan.—This materia) may be described as a Mack varnish, 
and is much more durable than Brunswick black, being made in an 
entirely different manner. When thinned with a considerable 
quantity of turpentine, it produces a variety of stains which are 
very useful, and colour may be added if desired. , 

Bnummek BfaC^T&s is a useful black which is made of 
asphaltum, linseed oil, driers, and turps. 

KniMing .—This material is often called “ patent knotting.” It 
is a shellac varnish, made by dissolving orange shellac in methylated 
ipirits {64 degrees over proof) in the proportion of 6 lbs. of the former 
to one gallon of the latter. Hosin and naphtha in varying propor¬ 
tions arc sometimes used in the cheapel grades of knotting but they 
have aVery bad effect upon the work. 

P.P. ^ 
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Spirit Tarnishes. —Spirit vamislies are made by disaolving soft 
gums in alcohol. This is usuaUy done by agitation, and in some 
dases with the addition of heat, as, for example, the vessel containing 
the gum and spirit is made to revolve in a water bath, ‘r 

Varnishes are too well known to need detailed 
description. They may be divided into three classes, namely, dl 
varnishes, spirit varnishes, and water varnishes. The first of these 
is by far the most important. In addition to the three named, 
natural varnishes, such as are produced by various trees found in 
China, Japan, and India, may be included, but these are usually 
termed “ lacs.” 

Cfil varnishes are made from linseed oil, gum resins, driers, and 
a solvent, such as turpentine or white spirit. The gums, which are 
mostly fossil resins, are first melted.and then mixed with boiled oil; 
the driers are added, and on the mixture cooling, the turpentine or 
its equivalent is added to thin the varnish as required. Speaking* 
generally, the hardest ^ms are the most difficult to melt, but they 
produce the best and most durable varnishes and are mostly used- 
for fine carriages, front doors, and in positions requiring a resistance 
to hard wear. Nearly all varnishes, however, are made from an 
admixture of gum resins such as copal, kauri, dammar, amber, etc. 

Under the head of “ Prices for Painters’ Materials ” is a list of 
the principal varnishes stocked, and the list prices for materials of 
gpod quality. 

White Enamel .—This class of paints has increased very con¬ 
siderably in use during the last few years, and will doubtless remain 
popular for many years to come. The best grades consist of pure 
sine oxide mixed in a certain manner with either “ stand oil,” a 
specially treated linseed oil of high grade^or with jramish, and in, 
some cases both. They are made in two grades—those which dry 
with a high gloss, and those which dry without gloss. Strictly 
speaking, thh latter carmot be regarded as true enamels. The price 
varies from about 9s. fid. to 21s. per gallon.. As fully expired 
elsewhere, the success in enamelled work depends very largely 
upon the undercoats, and if these are defective good results 
cannot he obtained, however good the quality of the enamel 
■ maybe. to 
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Miscellakeous Matsbials. 

Deatrators’ Soap .—^The vast impoTtance of obtaining a perfectly 
clean surface before repainting is apparent, and the free use of good 
soap and clean water will effect this in most cases. In dealuig, 
however, with dirty work, and also to facilitate operations in 
an ordinary job, special soaps are made for the use of painters. 
These are sometimes called " sugar soaps,” and other times 
“ decorators’ soaps.” Thqf are mostly used dissolved in warm 
water. 

Flat Washable Wall Finishers .—There have lately come into the 
market a number of paints which ace applied to walls and give an 
excellent flat fluish which may be washed down. When thoroughly 
dry and hard, these paints may be regarded as being something of 
the nature of flat enamel—that is to say, they are superior to ordinary 
distempei^ finer than washable water paints, but by no means so 
expensive as ordinary flat enamel. They are recommended for use 
also on ceilings, particularly those which have much embellishment 
in the way of ornamental fibrous plaster, etc., as the coat is thin, 
the details of the ornament are not lost. 

6lm and Size.— The original glue and size is the gelatinous matter 
obtained from skins, hoofs, bones, etc. Size contains a consider¬ 
able amount of water in addition. Although uuuiy painters appear 
to pay but small attention to the quality of the size they use, it is 
really of considerable importance, us any impuribes, such as alkali 
or acids, may be contained in it, which may have a very serious 
efiect upon the paint. Concentrated size, which practically consists 
of glue ground up to powder, is recommended for saving time in 
use. Size isasometim^ used upon work mixed with a little white 
lead, which ii termed “ sheep skin.” It is at the best a makeshift, 
and should never be allowed in good work. 

Luminous Paints .—This paint does not, as miglit be imagined, 
contain phosphorus or any substance of a similar nature, but is 
made in such a way that it absorbs light during the day, and gives 
it off at night in the d.irl;. It is used for many purposes, such, for 
instance, as painting lifebuoys, maii-ing stones outside stables in 
the ibuntiy, for signs, etc. In the Boer War it was employed by 

d2 
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being applied to tape, which the soldiers carried to guide them in 
• the dark when they were making forced marches and could not use 
lights in the ordinary way. Many so-called failures have been 
made by those who have used this paint without understanding its 
natnre. Unless it is exposed to a mure or leas strong light, it cannot 
absorb the necessary light rays, and give them off when it is dark. 
It would be useless to employ it in a well-lighted thoroughfare. 
It is important to remember that until the eyes become accus¬ 
tomed to the absence of light they cannot see the rays given 
from luminous paint. For instance, if one were to come from 
a well-lighted street and go into a dark room, it would be a 
few minutes before the luminous paint would show up to its full 
advantage. 

An instanee of its usefulness may be given iu the following case. 
Luminous paint was used to paint advertisements stapding in a 
field adjacent to a railway. It was not, however, by any means a 
success. It is true the board was exposed to the light during the 
whole of the day, but the intention of the advertiser was that the 
board should be seen by the travellers in passing trains. Inasmuch, 
however, as these trains were always well lighted, the eyes of the 
passengers were not in a condition to receive the light rays from 
the advertisement. On the other hand, to those, who had walked 
in the dark through the field, and whose eyes liad, therefore, 
bdeome accustomed to the absence of light, the advertisement 
board showed up to ereat advantage. LuD)inoua paint should 
be applied thickly, but it is well to consider it as having little or 
no body, and therefore it is advisable to provide such body on 
the undercoats. 

Noh-PoisotuMs While Potnfa.—During the last teji years or so 
there has been a very vigorous agitation, in favour of non- 
poisonouE paipta, and this has led to manufacturers producing 
various grades of white paint which vary in quality, the beat being 
pure zinc oxide gronnd in linseed oil, while the others consist 
principally of lithopone. When it is desired to purchase best white 
paint which will perfectly safe to use outside, pure zinc oxide 
should be specified, and if a little varnish is added to the fin^ coat 
it will be found to stand for a considerable time. *' 



THE MATERIALS USED IN COMMERCIAL PAINTING 87 


Pumice Stone .—^This material is largely used by painters to rub 
down the surface of paint, and prepare for subsequent costs. Small , 
pieces sinnothed on one side are usually employed, and water is 
employ erf with it. In the best class of work finely })owdcred pumice 
stone is used by means of a pad. For best work composition blocks 
are often employed. These are found to be economical in use, 
whilq the shape is a distinct advantage. 

PiiUy.- Ordinary glaziers’ putty is made of a mixture of fine 
whiting (chalk, t.e., calcium carbonate) from which silica and other 
impurities have been extracted by levigation, and of pure raw 
linseed oil, the two being ground together. In order to produce a 
good putty, it is important that the whiting be quite freed from 
moisture, and to ensure this in modem methods the whiting is 
passed through a stove and delivered direct to the grinding mill. 
Ground marble dqst and ground oyster shells are sometimes used 
in inferior‘putty, but a much more serious^ adulteration is tliat of 
using inferior oils, such us the petroleum prcmucts or fish oils, which 
often have the effect of causing a great deal of trouble and staining 
paint which is applied over the putty. 

An impression appears to prevail that putty being, so to speak, 
an article of minor importance, no particular care need be taken as 
to its selection; this is quite a mistake. Very often linseed oil 
“ foots’” or the reridue from pure linseed oil obtained when the oil 
is allo\ 'ed to settle, is used in putty, and this, if employed in moderate 
quantities, is not objectionable, the mucilf^e contained aiding 
the binding qualities. Sometimes a little cotton seed oil is 
added to putty, particularly when it b used in very hot weather, 
and this b a general custom when exported to tropical climates. 
Good putty can be {ecogubed by the manner in which it 
adheres. Wh*en manipulated by the hands the heat will make 
it soft and pUable, and if it breaks short b probably of little 
use. 

Not only is putty used for glazing, but it b also employed largely 
for stopping wood and other work, to bring it to a level surface and 
eliminate inequalities. For thb purpose equal* quantities of dry 
white load are added to ordinary oil’putty, together with a very 
lilfle litharge. These are beaten together with a mallet or piece of 
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wood, and then give a very hard stopping. It is not advisable to 
I bay this ready made, as it might harden before using. Hard 
stopping, however, can be obtained specially prepared in dry powder, 
and can then be mixed as required. Sometimes a mixture of dry 
white lead, white lead in oil and a little ordinary putty is employed, 
but a little goldsizc should be added to bind the parts together. A 
first-class putty is made from the best gilders’ bolted whiting and 
raw linseed oil, and sometimes a little rye flour is added to prevent 
shrinkage. Special putties are made for greenhouses, skylights, etc., 
and the following is a recipe which may be employed for putty for 
this purpose; - 

If gallons Raw linseed oil. 

15 lbs. tiildera’ whiting. 

a „ Dry white lead. 

1 „ Silica. 

1 „„ Litharge. 

A marine putty which will harden under water, can, accotdlng<to ' 
Scott, be made with the following mixture; — 

15 lbs. Commercial whiting, 

10 „ Portland cement, 

10 „ Sublimed wlute lead, 

5 „ Lithar^, 

and a little less than one gallon of boiled linseed oil. 

It may be well to repeat that putty stopping must always be 
done after, not before, the priming coat, as othermse the oil will be 
extracted by the absorbent nature of the wood or other material to 
which the paint is applied. In order to prevent errors in ordering 
ordinary putty, care should be taken to specify pure linseed-ml 
putly. It is pot sufficient to merely state that it is to be oil putty, 
sis any oil may be used in such a case. 

Ready Prepared Paints.—The prejudice which has long existed 
among architects and painters as to the use of ready prepared 
paints, t.e., paints supplied ready for use, is slowly dying. The 
objections against them are(1) That the ow^gr or 
architect who specifics them has no guarantee as to Uieit com- 
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position; (2) that they deteriorate when kept for any length 
of time; and (3) their composition being uniform no opportunily 
is given for varying it to meet the requirements of different 
surfaces.' 

The answers to these objections areAs to the composition, this 
is carefully worked out by the manufacturers who practically design 
the jraint. It is to their interest to keep up the quality of any 
particular brand, and the introduction of inferior material would 
quickly destroy their trade. Most makes of ready prepared paints 
do deteriorate if they are kept for a considerable time, but this is 
met by culling upon the contractor cither to purchase direct from 
the manufacturer or to take means to ensure that no stale paints are 
used. With regard to the third objection, it is true that different 
surfaces require different paints; but taking wood, such as pine as 
an example, the .condition of the wood is in perhaps nine cases out 
of ten v'Sat may be termed normal, and the composition of ready 
prepared paint would be one suitable 'for that condition. If, 
however, the surface is unusually absorbent more oil and turpen¬ 
tine can be added to the paint, according to the requirements of the 
particular job. 

The following recipes were drawn up by the Dakota Agricultural 
Board and were intended to be the forms of labels, and also, of 
courde, to be followed in making the paints 


OcTBiBB Whttb. 


30 pet cent. Lead carbonate or white lead. 

20 

„ ^ Zinc oxide. 

% 

„ Barium sulphate. 

6 

„ Silicate magnesia. 

35 

„ Linseed oil. 

5 

1 Turpentine 


” 1 japan drier. 

100 

11 
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Tims (Not Soud Colotjbs). 

IGO per cent. Lewi carbonate or white lead. 


e-0 


Lead sulphate. 

20-0 

)) 

Zinc oxide. 

IGO 

it 

Silicate of alumina. 

•IS-O 

>1 

Colouring material. 

35-0 

a 

Linseed oil. 

3-6 

a 

Japan drier. 

1'6 

a 

Water. 

100-0 

>9 



* Analyaia of colouring material: 
Yellow ochro | ^ ^ 

'lit) „ 

Lamp-black 98-6 „ 

Chinese blue 100 „ 


tiilica and silicstcs. 
Ferric oxide. 

Carbon. 

Ferric forro cyanide. 


Solid colours made from a combination of pigments and having 
a white base 


Imsisb Whitb. 


7-5 per cent. 


7-6 


9f 


36-0 

6-0 

5-0 

20 - 0 . 

18-0 


2-0 


f» 


Lead carbonate or white lead. 
Iiead sulphate. 

^c oxide. 

Silica. 

Calcium carbonate. 

Linseed oil. 

(Turpentine 
'japan drier. 

Water. 
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Floor Paint. 


8-2 ])cr cent. 

Ferric oxide. 

30-0 „ 

tiilica and silicates. 

5-7 „ 

Calcium sulphate. 

:$(h8 

Varnish. 

17-0 „ 

(Turpentine 

* japan drier. 

7-9 „ 

Linseed oil. 

0-4 „ 

100-0 „ 

Water. 


UooF AND Earn Paint. 

'24'4S per cent. Ferric oxide. 

31-50 
4-02 
33-68 


5-12 

1-20 


(lurboiiittes lime and magnisia. 
Silica and silicates. 

Linseed oil. 

(Turpentine 
(japan dner. 

Water. 


100-00 


RoUen Stone and Putty Poaxfcr.—Eotten stone is very finely 
divided silica obtained from the decomposition of sandstone. It 
is very uaoM for polishing. Putty powder (oxide of tin) is used 
for the same purpose. 

iSci/fwWes.—These paints are used when portions are to be removed 
exposing the colour l^neath, as m brush graining. This term refers 
to a cheap method of graining which is done by applying a graining 
colour over the usual ground colour, and then drawing a brush 
which is nearly dry over the surface, which removes a portion of 
the jcaining colour and gives a pleSsing effect. In recent years 
Iffwover, certain special materials have been brought out by the 
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use of which many different effect* may be produced which are very 
ploaaing, and moreover, quite cheap. They are particularly aui^ 
able when ordinary graining is objected to on the ground that it is 
an imitation. One of the most important of these materials is 
“ Matsine ” ; it is made in thirteen colours, and as the ground colour 
may be varied almost without limit, it will be seen an immense 
number of different effects may be produced without difficulty. To 
give a single example, on a white ground a very dark matsine is 
applied. A brush is then drawn over it, leaving minute streaks of 
white showing, producing what is known as a silver grey. There 
are many other materials of the kind now made, and they are all very 
effective if judiciously used. 

Stains .—For out present purpose, stains may be divided into four 
classes—water stains, spirit stains, oil stains and varnish stains. 
They may be used either for the purpose of giving a superior appear¬ 
ance to inferior wood, such us white wood being made to imitate 
oak, mahogany, etc., or they may be employed in dull colours, such 
as red, green, or blue, producing a decorative effect. When wood 
contains many knots it is imsuitable for staining, but when the 
grain possesses some beauty it will be brought out by the applica¬ 
tion of stain. Idoft, sappy parts of the wood, as well as such knots 
as exist, should be covered with bleached shellac knotting before the 
work proceeds. 

In making water stains, ammonia and beer is sometimes mixed 
with it, and it is usual to add a little size for painting purposes. 
The colours used in water are mostly of vegetable origin, and include 
aloes, brazil wood, walnut peel or extract, madder, fustic, chips, 
indigo, cutch, and amiatta. For the imitation of oak, Sismarck 
brown* may be used, and if mixed with aniline blackaand yellows, 
good walnut stain may bo produced. 

A very simple method of staining where the colour is not objected 
to is to use bfehromate of potash dissolved in cold water. This 
may be of any strength desired, and may be applied to the bare 
wood, and afterwards be sized and varnished. 

Another very useful material for staining floors, etc., is black 
japan, not Brunswick black, and this may be thinned if desired to 
any consistency, turpentine being employed for the purpose. <f 
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wighed, colour may be added, but tbis of course will only give a dead 
sombre hue, and nothing like a bright colour can be attempted by, 
these means. 

YegeOMe iSwe. —Of late years the vegetable sises have grown very 
much in favour among decorators, because they possess considerable 
advantages over the variety produced from animal refuse. The 
vegetable sizes are free from odour, and will keep without deteriorat¬ 
ing practically any length of time. They are somewhat more 
expensive than the ordinary size, bulk for bulk, but are economical 
in use. They are white opaque in colour, therefore do not discolour 
the distemper with which they may be mixed. 

Washable Water Paints .—These paints have increased enormously 
in use during the last few years, and are made in a large variety of 
colours. They possess the quality of being more or less washable 
after they have-been applied for a few weeks. Some varieties, 
however,'cannot bo said to be in any sense washable, but are littie 
better than ordinary distempers. Washatle water paints are now 
supplied in three different forms, namely, in powder, in paste, and 
in a condition ready for use. The powdered form has the objection 
of requiring a little time to get water to amalgamate with it, and 
some varieties are best made by adding hot water. The paste form 
is the favourite, and this is mixed by merely adding water and break¬ 
ing up the stiff paste to the required consistency. Care most be 
taken that it is not too thin or it will not colour properly. In some 
grades, a special thinner called petrifying liquid is used instead of 
water, and has the property of considerably increasing the durability 
and resistance to moisture. Most of the best water paints are made 
on a base of lithopone (g.n.). These paints or distempers are not 
oidy useful for decor%tion purposes in place of wall paper, but may 
be used successfully as undercoats for oil paint when a cheap and 
durable job is required, and arc also extremely serviceable in 
preventing blistering. ' 

Duresco.—The first of the washable water punts, which are now 
used to such an enormous extent, was Duresco, which was invented 
some forty years ago. It is used in conjtmction with silicate 
paying liquid, wUch is its recognised thinning medium. This 
liquid possesses excellent qualities in the way of petrifying, harden- 
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ing and preserving stone, brick, plaster, etc. Mixing Duresco, as a 
rule a hundredweight would require two gallons of the petrifying 
lit|uid. Water should not bo added excepting in very special cir¬ 
cumstances. After each coat is dry, any parts that appear^nk in 
should be touched up with Duresco mixed with silicate petrifying 
liquid, and when a uniform surface is obtained, a second cost of 
Duresco may be applied. 

It may be also used must successfully as priming for oil paint and 
enamel. 



CHAPTER II 



CONDITIONS WHICH DKTRBMINK TUB ECONOMIC VAI.UE OF THE PAINT 

Spreading Capacity. 

In addition to the artual durability of a paint there are several 
other conditions which affect its economic value; the first of these 
is its spreading rapacity, ie., the area a given quantity by weight 
will cover when mixed into a paint of the usual consistency. This 
quality varies largely with different pigments; for example, red 
lead covers but little more than one half the surface covered by the 
same weight of ainc oxide. The spreading capacity is very easUy 
determined with sufficient accuracy for all practical purposes by the 
following method:—MLx a small quantity of each pigment to be 
tftted, thin to the proper consistency, and strain. Take two twelve- 
inch boards, carefully stop and prime them, then take a clean brush 
and paint out the two mixtures on the two boards, marking each so 
as to distinguish one from the othc. Continue to apply the paint 
until it is all used up in each case; then measure the number of feet 
in length covered, and a comparison will at once be obtained. It is 
well to have a standard for comparison, and as white lead is so laigely 
nsed, this may be used on one of the boards, and a comparison made 
with it. It will be observed that in this test alone, one pigment may 
be much more valuable than another, as in the example mentioned, 
a hundredweight of zinc oxide will spread, approximately, twice as 
far as a hundredweight of red lead, so that twice as much^f the 
latter will bo required for a given job of painting as the former. 
Obviously then, the qualify of spreading has an important bearing 
on the eeonomic value of the paint. 

It is impossible to give exact figures for a spreading capacity of 
all the principal pigments, because a great deal will depend upon the 
quality, fineness of grinding, the amount of oil riecessarv for making 
a pain t, and other details. The table which followt gives the results 
(f careful experiments made by the author, the late Mr. Uemge H. 
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Hunt, Mi. J. Ciuicksliank Smith, the well-known paint expert, and 
variouB other authorities which have been consult^. 

' The author’s experiments were conducted in the manner just 
described, namely that of painting twelve-inch boards, and in cases 
where his figures differ considerably from those given by other 
writers, he conducted his experiment a second time. All of the 
figures given must be taken to be approximate, because the actual 
thickness of a paint film varies very largely, and even in the same 
coat it is by no means of the same thickness throughout. A prac¬ 
tical working painter of skill and experience would probably feel 
insulted if it was suggested that he could not apply a coat of paint 
quite evenly to a primed surface. The writer has known many men 
who have been loud in their claims that they could brush on paint 
quite evenly and uniform in thickness, but he has been able to very 
quickly bring them to reason by asking them to paint a sheet of 
transparent white celluloid. When this is done and the celluloid 
is held up to the light, (he imperfections are at once discovered, and 
it is remarkable to note how great a variation is to be found,in 
different parts of the sheet. Even when the surface viewed from 
above looks quite uniform, it will, when held up to the light, show 
streaks of great solidity and other parts which are hardly covered at 
all. This is referred to again elsewhere under the head of “ Faint 
Spraying.” 

T1BI.E SHOWIKO THB SpKKAPINU CAPACITY OF DlFPnaKNT PAtSTS 

ON Non-Absosbent Scbfaces. 

The followulg figures represent square feet covered by 10 lbs. of 
paint of the usual consisteucy, applied evenly with a brush. 

On Wood. 


list Coat. 

JmninfOi. Hunt. 

2iid Coat. * 
Jenninjifl. Hunt. 

Red lead *. 

120 

112 

248 

252 

White lead .... 

223 

221 

320 

324 

Oxide of zinc 

380 

378 

430 

463 

Red oxide ... 

430 

453 

320 

540 

Raw linseed oil (no pigment) . 

730 

750 

a32 

872 

Boiled linseed oil (no pigment) 

430 

412 

525 
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On Metal. 

Coats nearly Equal in 

Red lead. 

Composition. 
Jonninas. Hunt. 
462 477 

White lead. 

623 648 

C^de of zinc. 

1,090 1,1.34 

Rrf oxide. 

862 870 

Raw linseed oil (no pigment) . . . . 

1,398 1,417 

Boiled linseed oil (no pigment) 

1,276 1,296 

Bpbbadinq CAi’A'’!Ty Table op REAnr-MixBD Patios, Uitser- 

COATS, Vabnish Ann Enamels, 


Per cailon. 

Ready-iiuxed paints in oil-- 

First CMit on wood or plaster 

50 to 56 sq. yds. 

Second coat on wood or plaster . 

60 „ 66 .. 

• Finishing coat on wood or plaster 

76 „ 86 

Ready-mixed paints in turps— 

When used on an oil coat 

85.. 90 .. 

Undercoating ready for use— 

The ordinary “ flatting ” type . 

85 „ 90 „ 

The “ flowing out ” tyjTC .... 

75 „ 80 ., 

“ Paste ” uudercoatiugs to thin with turps— 

, 

7 lbs. requires 1.1 pints turps, and covers . 

36„40 

Varnish 

The easy bodied typo .... 

90 ,,100 „ 

The full bodied type .... 

86 „ 90 „ 

Enamel, flat and glosg— 


, The easy bodied type .... 

76„80 ,. 

The full bodied type .... 

70,. 75 „ 

Water paints, paste— 

• 

7 lbs. reduced on bare plaster 

30 „ 35 „ 

The same figures apply to the finishing «oat. There is lees 

suction, but the material is used mere “ round.” 

The variation in 

figures relating to oxide of iron is probably due to entirely 
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difterent qualities of oxide bmng experimented with, as in this 
^ pigment there is a vast difference of quality in different makes. It 
may be mentioned that the spreading capacity of gypsum is very 
high, by which it might be thought that on account of>that it 
would form a very economical paint, whereas the fact is that exactly 
the contrary is the case because it is aliunst wholly deficient in body. 
This is a very good example which shows the necessity of taking 
all the qualities together in determining the value of a paint. 

Bonv. 

This is one of the most important qualities of n paint; it means 
literally the opacity or power of hiding the surface to which the 
paint is applied. In painting a door, for example, it is usually 
deemed necessary to give a sufficient number of coats to entirely 
hide the grain of the wood and the knots. When white lead is used 
three coats usually effect* this completely. If a pigment is deficient 
in body, one or more additional coats will be needed to effect thg 
same object, so that expense would be considerably added to. 
The well-known adulterant of white lead, sulphate of barium, 
usually known as “ barytes,” is very deficient in body, and the 
writer has had it ground in oil, and'applied as many as ten coats to 
a wooden surface without hiding the grain and the knots. ‘If it 
were not for this fact barytes would make a very good paint, as it 
is quite inert and is not affected by sulphur fumes, by acids or 
by alkalies; but its transparency is fatal to its use alone as a paint. 
The same is true of gypsum, and many other adulterants. White 
lead possesses excellent body, although, as already pointed out. 
other pigments are superior, as, for instance, lithopoiiei 

As intimated in Copter I., a small proportion, sdy, from 5 to 
10 per cent., of barytes added to white lead is no detriment, but 
probably an dctual advantage. This statement will probably 
surprise many readers who have hitherto looked upon pure white 
lead as being the acme of perfection in paint material. As a matter 
of fact, if f) to 10 per cent, of barytes is added to white lead the 
quantity is not sufficient to serioiuly interfere with the body, so 
that only the Saiue number of coats will be required, whili^tiM 

V 
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inertnecH of the haiytes vill add to the dorabiSty of the punt. 
Such a piopoition vonld somewhat lessen the cost. White lead 
when pure is sold as “ genuine ” and when adnltecated as “ leduced.” 
Unfortunately, however, the proportion of the added material varies 
with different makers so that the composition of the reduced white 
lead of one maker might contain much more or much less barytes 
than that of another. Engineers and architects, therefore, who 
agree with the writer that a small proportion of bar}rte8 added to the 
white lead is an advantage, should be careful to specify precisely 
what that proportion should be, and it should rarely exceed the 
10 pet cent, limit. 

A curious property of zinc oxide may be mentioned here in 
connection with its body. It being quite iimocuous, many of those 
interested in painting are anxious that it should take the place of 
poisonous white lead; but against its general adoption it is urged 
that while its spreading capacity is excellent it is deficient in body. 
The curious quality referred to is this—itfhen boards are painted 
out side by side, one with white lead and one with zinc, the first 
coat is certainly not so good as the lead, and the second coat they 
are nearly equal, with a slight advantage in favour of the lead; 
in the third cost, however, they are quite equal, and if there is 
an advantage it is in favour of the zinc. These results have 
been obtained by the author many times as the result of careful 
experiment, and Mr. J, Cruickshank Smith was, it is believed, 
the first writer to direct attention to this important phase of 
the subject. 

To ascertain the body of the paint, the following simple experi¬ 
ment may be conducted. 

Prime a board and give it one coat of white paint; thei{^paint 
aqroBS it with black stripes, say one inch in width. When quite 
dry mix the paint to be tested to the usual consistency, taking care 
not to add too much turpentine or oil, and with a clean brush paint 
over the whole surface at right angles to the stripes, leaving, how¬ 
ever, about an inch at one end unpainted. When this coat is dry 
give a second coat, leaving an inch or more of the first coat exposed. 
Afterwards pve a third tmd a fourth coat, in each case leaving a 
petition of the coat beneath exposed. F^t possessing good body 

P.P. B 
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win entirely obscure the black stripes on the third coat, and on the 
second the black will hardly be discernible. 

In all practical paint tests, it is, as already mentioned, very 
advisable to have a standard of comparison, and in this case we may 
well take white lead as the standard, painting a second board in 
precisely the same way as the one described. When these are placed 
side by side, a comparison can readily be made by comparing one 
with the other. The zinc sulphide paints, or lithopones, will be 
found to possess, as already mentioned, a very gorel bmly indeed. 
It will be useful, too, to experiment in the same way with pigments 
gromid in different vehicles, as it will demonstrate very clearly 
the remarkable difference in the various thinnurs employed. 
For example, conunon chalk or whiting, when mixed with water, 
which, of course, forms the basis ot ordinary distemper, will be 
found to possess excellent body, but if it is ground in oil its body 
will be practically Some of the colours may also be experi¬ 
mented with, when it wfll be found that there is a very great differ¬ 
ence between them so far as the quality of body is concerned, 
Venetian red, and the oxides of iron generally, will be found to 
possess as a rule very good body, while Prussian blue and all the 
lakes are very deficient in this quality, so much so that the latter 
class of pigments can only be used in practical house painters’ work 
as glazes, t.e., as a thin glazing coat to give brilliancy over armore 
sombre but solid colour. 


FDtKNKSS OF GbDJDINQ. 

Th^ quality of a pigment determines its durability to a far 
greafitr extent than is generally recognise^. A large number of 
experiments conducted on a scientific basis, as well as practieal 
experience, have proved that the life of a paint is added to, almost 
proportionally with the degree of fineness to which it is ground. A 
very coarse white lead, for example, will not last more than, say, 
one-fourth as long as one which is finely ground, yet, strange to say, 
very few engmeers'or architects have an 3 rthing in their specifications 
relating to this important quiUity, Two instances may be given to 
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prove that fineness of grinding and lasting qualities go hand in hand. 
Lamp black, which is made from the soot obtained by burning 
refuse nil, is naturally in a very fine state of subdivision, and lamp 
black when ground in oil to make paint is exceedingly durable, 
even when exposed to the most severe weather. Every r^er must 
have seen from time to time signposts at cross reads, which have 
perhaps not been reiminted for many years, and liave noticed that 
whife the white lead ground has almost, if not quite, disappeared, 
the black Icttciing remains almost unimpaired. This is doubtless 
due to some extent to the quantity of oil used in grinding the black, 
but principally to fineness. Again, graineil work, although not very 
popular just now from an artistic standpoint, is without doubt very 
durable indeed, and one occasionally comes across a r(Kiin in some 
old-fashioned house which was grained perhaps forty or fifty years 
ago. but still retains its beauty, notmtlistanding its long wear. 
The explanation is that the grsiners’ eolours, such as ochre, sienna, 
umber, ete., must all be veiy finely gtounc^ or good graining could 
not be done with them, and this has much to do with their c.\treme 
durability. 

To test a paint for fineness of grinding is by no means difficult, 
and here again a standard ot comparison must be used. The simplest 
way is to take two tall cylindrical glass vessels, and place in them 
watei^ if the pigments to be tested arc in the fonn of a dry powder, 
or turpentine, if they are ground in oil. Weigh an equal quantity 
of each pigment and place one in e.sch vessel and stir thoroughly, 
then watch the rapidity with which the pigment settles. By ma^g 
marks on the glass a very accurate eompaiison between the two pig¬ 
ments can be made. It must, however, be remembered that the 
standard of comparison must be with a pigment similar to that 'which 
is Jieing tested. Thus, one white lead can be compared with another, 
or one zinc with another zinc, but it would not do to make a com¬ 
parison between different pigments by this test, as the specific 
gravity varies so considerably. 

The painters’ old-fashioned test is to place a little of the pigment 
on the thumbnail, when any grittiness will be apparent by rubbing 
the other nail over it. A better plan to ascertain the fineness of, 
saj^aix different grades of white lead, is to thin out each with 

e2 
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exactly tke same quantity of turpentine, and then to paint out each, 
using a separate clean brush in each case, on a sheet of plate-glass, 
when the fineness will be apparent by passing the fingers over the 
surface. The microscope is also of very great service in this connec¬ 
tion, and the testing departments in paint works are now always 
provided with an instniment to test samples received as to thdr 
fineness. The fact must not be overlook^ that the grinding ^of a 
pigment costs money, and naturally a coarse one can be sold at a 
much lower price than one which is finely ground. The actual size 
of particles of different pigments varies considerably and modem 
investigation tends to favour a mixture of pigments, on the assump¬ 
tion that when a pigment which is naturally very fine is mixed with 
one that is coarser, the former particles fill up the interstices of the 
latter, on the same plan that is followel in making concrete where 
the spaces between the stones derived from the gravel are filled up 
with smaller stones and^sand, the whole being united with Portland 
or other cement which corresponds with the linseed oil in a paint. 

A useful test for fineness of grinding is to add colour to the 
different specimens. For example, it it were wished to ascertain 
by this test the fineness of an unknown white lead submitted for 
examination one would take the standard, a small quantity of a lead 
well known to be finely ground, weigh out a small portion and add 
a very little black. Then we should take precisely the same quantity 
of' the lead under examination and add to it precisely the same 
amount of black as before. Add a few drops of oil to each, taking 
care that the quantity of oil is the same in both cases and mix up 
each with a palette knife. The mixture which is the lightest of the 
two indicates that that specimen is the finer ground. At first sight 
thishppears a little difficult to understand, but the^'reault will be 
clear when it is considered that the smaller the particles are the 
greater is the surface which is to be coloured. The writer has many 
times watched the process of making coloured mortar by machinery, 
and has noticed how apparently the colour disappears as the grinding 
proceeds. If we imagine that each particle is a rough cube, say; 
for the sake of example, of one inch side, we shall clearly have six 
square inches of surface to cdlour. If the grinding breaks up these 
^ cubee into half-inch cubes we then Lave eight cubes, each ha^lB{g A 
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face of half a square inch oi a surface of square inches in each 
cube, and twelve square inches in all, which are to be coloured. 
This simple analogy explains the rule that the finer a pigment is 
ground the more colour will be required to colour it to a given 
tint. 


The Cost or the Matekiai. 

The prime cost of paint varies considerably from time to time 
according to the fluctuations of the market in those materials of 
which all pmuts are more or less composed, such as linseed oil, 
turpentine, white lead, etc. In considering the relative cost of 
diflerent paints we may ignore the price of hnseed oil because 
whatever pigment is employed the coat of the linseed oil will be 
approximately the same, no satisfactory substitute fur it having 
thus fat been discovered. It is true tha{ some pigments require 
very much more oil than others, but this is an item which concerns 
the paint manufacturer rather than the enpneer or architect. 

As a guide to the comparative cost of different paint materials, 
and in order to give the reader a basis fur working out according to 
the value of the tables which follow, we ^vc a tabulated statement 
of average prices current They are higher than would be expected 
in the case of large orders being given by a railway company qt a 
corporation, or other large purehasing body, but a fair average 
price in moderate quantities of first-class materials in their respec¬ 
tive grades. The list includes several materials which can hmdly 
be said to form a necessary part of paint or painted work—for 
example, venush—but they are given in this table for th» con¬ 
venience of reference. * 

It should be distinctly understood that the prices of white lead, 
sine oxide, linseed oil, turpentine, and many dthcr materials 
mentioned below fluctuate consideiably from time to time, and 
•allowances must be made accordingly. The prices of some of the 
materials mentioned may be found in the leading duly papers. 
The Oil and Odour Trades Journal, published weekly, gives current 
prMes for most painters’ materials. 
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Avebaoe Cost of Matebials. 


White lead (genuine, dry) 

per cwt. 

a. 

26 

i. 

3 

White lead (genuine, in oil) 

*) 

32 

0 

White lead (reduced, in oil), average 


28 

6 

White paint (according to reduction) . 


25 

0 

Litbopone, in oil . 


24 

o' 

Oxide of isinc (genuine), in oil . 


36 

0 

Oxide of zinc. No. 1 . 


34 

0 

Oxide of zinc. No. 2 . 

ft 

31 

0 

Red Lead. 

ft 

20 

0 

Orange lead. 

ft 

.36 

0 

Tinted paints, still in oil (Note such colours as 

26 

0 

drab, French grey, buff, slate, stone, silver grey, ^ 
etc., are usually supplied all at the same price.) ^ 

to 

.30 

0 

Best Indian red, in ml, genuine . 

per cwt. 

36 

0 

Indian red paint .... 


28 

0 

Beat Venetian red, in oil . 


32 

0 

Permanent red ... . 

per lb. 

2 

0 

Royal red. 


1 

6 

Fast red. 


1 

9 

Turkey red, in oil . 

per cwt. 

42 

1) 

Oxide of iron, in oil, best . 

)« 

28 

0 

Purple brown, in oil 

ft 

32 

0 

Chocolate, in oil 

ft 

24 

0 

Ultramarine blue, in oil, best 

I»r lb. 

1 

0 

Prussian blue in oil, best . 

»» 

2 

0 

Best yellow paint (stiff, in oil) . 

jjpr cwt 

26 

0 

Best staining yellow ochre, in oil 

;io 

0 

Chrome, genuine, ui oil . 

Yellow pamt for graining . 

„ 

no 

0 

1) 

.36 

0 

Raw sienna, in oil . 

per lb. 

0 

6 

Burnt sienna, in oil . 


0 

9 

Brunswick green paint, best, in oil . 

per cwt. 

36 

0 

Bronze green paint, best" „ 


40 

0 

Chrome green paint, best „ 

n 

42 
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Emerald tint green paint . 

. per cwt. 

s. 

56 

d. 

0 

Engine green paint . 

. , 

32 

0 

ZinCigreen, in (^ . 

* ft 

60 

0 

Quaker green .... 

. per lb. 

0 

9 

Black paint, stii!, in oil . 

per cwt. 

22 

6 

Drop black, in oil . 

per lb. 

1 

0 

‘Vegetable black 

■ »> 

1 

0 

Drop black in turps . 

• »» 

1 

0 

Raw Turkey umber, in oil 

pet cwt. 

36 

0 

Burnt Turkey umber, in oil 

• >» 

48 

0 

Putty ground in best linseed oil 

• »» 

8 

6 

Best patent driers . 

• »» 

28 

0 

l^c driers .... 

• »> 

56 

0 

Gilders’ wbiting 


2 

0 

Enamels, best .... 

. per gallon 

21 

0 

Vabotshbr. 

French oil ... . 

• »» 

21 

0 

Best finishing body varnish 

• »* 

24 

0 

Best hard body varnish . 

• » 

20 

0 

Best flatting varnish 

• M 

16 

0 

Best pale elastic carriage varnish 

• »> 

16 

0 

Paper varnish (white copal) 

• 

20 

0 

Crystal paper varnish 

• »♦ 

12 

0 

Elastic superfine black Japan . 

« I* 

14 

0 

Black enamel .... 

• t$ 

12 

0 

Best Japan gold size 

• »> 

10 

0 

Coburg varnish 

* »» 

28 

0 

House pAuiters’ cc^ial varnish . 

• »> 

14 

6 

Pale oak varnish 

• » 

12 

0 

Quick drying furniture varnish . 

• >f * 

16 

0 

Brmiswick black 

« »» 

8 

0 

Genuine Berlin black 

• »> 

12 

0 

White knotting varnish . 


12 

0 

Pale French polish . . « 

• » 

8 

0 

.iQuiok dicing copal varnish 

• »» 

14 

0 
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Bine hard oak Tandah 


per gallon 

10 

0 

Pale terebine .... 



12 

0 

Beat pale mastic vamiah . 



40 

0 

Matt vamiah .... 


*1 

20 

0 

Egg aheU gloaa vamish 


»» 

18 

0 

Linaeed oil ... . 



2 

6 

Turpentine, genuine American . 


it 

3 

0‘ 

Turpentine, Busaian deodorised . 


tt 

2 

6 

Blended turpentines. 


it 

2 

0 

White spirit .... 


n 

] 

6 

Aluminium paint 


n 

18 

0 

Finest oil colours (in coUapaihle tubes, large size): 

— 


Antwerp blue . 



1 

0 

Blue black 



1 

0 

Brown ochre 



1 

0 

Burnt sienna ' . 



1 

0 

Burnt umber . 



1 

0 

Carmine .... 



2 

0 

Cobalt blue 



2 

0 

Chrome green light . 



1 

0 

Chrome, green middle 



1 

0 

Chrome green, deep . 



1 

0 

Chrome yellow, pale . 



1 

0 

Chrome yellow, deep . 



1 

0 

Chrome orange . 



1 

0 

Cremnitz white . 



1 

0 

Crimson lake . 



2 

0 

Chinese blue 


. ; 

1 

0 

Dutch pink 


1 

0 

' Emerald green . 



1 

0 

Flake*white 



1 

0 

Indian red . . . 



1 

0 

Ivory black 



1 

0 

Italian ochre 



1 

0 

Lamp black . •. 



1 

0 

Light red .... 

. 


1 

0^ 
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Finest ml colovs—continued. 

Maddei lake.2 0 

Oxfoid ochie.10 

Permanent white.10 

Fruaeian bine.10 

Fruseian brown.10 

Purple lake.16 

Raw sienna . . ... 1 0 

Raw umber.10 

Scarlet lake.16 

Sugar ot lead.10 

Terra verte.2 0 

Transparent gold ochre . . . .16 

Ultramamo. light.10 

Ultramarine, deep.10 

Vandyke brown . . . * . .10 

Venetian red.10 

Verdigris.16 

Vermilion, light.2 0 

Vermilion, deep.2 0 

Yellow lake.10 

Fellow ochre.10 

Zinc white.10 


Cost of Laboub. 

Neglecting tor the present paint applied by dipping or spraying, 
which is dealt with in another chapter, we may now consider the 
cost of applying paint means of an ordinary brush. It may be 
taken as a general rule, upon which to base estimates, that a practical 
painter can paint in one honr one yard of three-coat work on an 
ordinary surface, or one yard of coat of Batting or eiuunelling. 
The cost then per yard Oi three-coat work irrespective of material 
can readily be ascertained from the wages current in the particular 
locality in which the work is to be done. 

Tko following is the rate of wages paid to painters in some of the 
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principal localities througlioiit the United Kingdom, which may be 
roughly summarised as follows:— 

fid. per femr.—Driffield, Nantwich, Lichfield, Colchester, Lowes¬ 
toft, Wendover, Yarmouth, Cihichester, Scaford, B^dgwater, 
Dorchester, Taunton, Keith and Isle of Man. 

6j(2. per hour. —Grantham, Petshore, Cambridge, Chelmsford, 
Ipswich, Norwich, Wellingborough, Bidcford, Goole, Sandbach, 
Lurgan, Andover, Ashford, Isle of Thanct, Dartmouth, Exeter* Isle 
of Portland, Weston-super-Mare, Elgin, Peterhead, Barnstaple. 

Id. per Aowr.—Keswick, Crewe, Bronisgrove, Hinckley, Kidder¬ 
minster, Lymiiigtou, Loughborough, Malvern, Abergavenny, 
Beverley, Kendal, Oldbury, Stourbridge, Warwick, Scunthorpe, 
Wellington, Oxford, Romford, Sou^eud - on - Sea, Reading, 
Rochester, Woking, Korfar, Stroud, Douglas, Bath, and Eaat- 
bouBie. 

7|d. per Aoar.—Penrith, Selby, Blackwood, Chesterfield, Kenil¬ 
worth, Leamington, Glbucester, Nuneaton, Plymouth, Portsmouth, 
Tamworth, Worcester, lioudonderry, Grimsby, Scarborough, Leek, 
St. Albans, Caterham, Folkratone, Gravesend, Redhill, Reigate, 
Tonbridge WelK Colwyn Bay, Merthyr-Tydvil, Pontypridd, 
Inverness, Torquay, Portsmouth, Dewsbury, Doncaster, and 
Newark. 

8d. per ioio-.—Berwick-on-Tweed, Hartlepool, Southamptbn, St. 
Apnea, West Bromwich, Wolverhampton, Leeds, Aberdare, 
Brighouse, Dumfries, Darlington, Bamoldswick, Sheffield, Spen 
Valley, Sowerby Bridge, Buxton, Leicester, Aberdeen, Derby, 
Dartfmd, Lincoln, Mansfield, Newport, Rugby, Rotherham, 
Stirling, Cork, Keighley, Macclesfield, Cheltenham, Lincoln, Harro- 
gate) and Huddersfield. 

8^. per hour.—Jarrow, Newcaatle-on-TJne, Barrow-in-Fumjss, 
Bury, Darwen, Southport, Stalybridge, Nottingham, Smethwick, 
Alnwick, Blafikpool, Bradford, Barry, Chestc^lo-Street, Gt. Har¬ 
wood, Runcorn, Middlesbrough, Belfast, Stockton, Cardiff, Dundee, 
Edinburgh, Kilmarnock, Leith, Halifax, Burnley, Leigh, Stock- 
port, Warrington; Bournemouth, Accrington, and St. Helen’s. 

8}(i. per AoMr,-^ford, Chester, Coventry. 

9d. per hour.—Blyth, Wallsend, Airdrie, Blantyre, Clyde Bank, 
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Coatbridge, Glasgow, Greenock, Hamilton, Moseley, Morpeth, 
Middleton, Sale, Shaw. HellinBboro’, Motherwell, Paisley, Rothesay 
Uddingstone, Leigh, Gateshead, South Shields, Ashton-under-Lpe, 
and Bolton. 

9jii. per hour. —London, Manchester. 

These rates of wages have in some cases been slightly raised. 

From the above it will be seen that the actual cost of labour in 
applying one yard of three-coat work will vary from Od, to 9|(2. 
according to the locality. To this of course must be added the cost 
of material and the contractor’s profit, which is usually taken at 
16 per cent, for new work, and 20 per cent, for old work, these sums 
includuig in both cases the cost of wear and tear of brushes, plant, 
etc. 

When the labour is cheap, such, fur example, as when unskilled 
workmen are employed, the cost wUl be correspondingly lowered, 
but the fact should never be lost sight of that an untrained “ hand ” 
will use more paint than one skilled in using a brush. Moreover the 
extra thickness of paint does not add to the durability, but detracts 
from it. Very many proofs could be given if necessary. 

PwoBS FOR Painters’ Work. 

It is thought desirable to include in this work as a general guide 
prices for painters’ work, although it must not be supposed that the 
prices pven are hard and fast. As a matter of fact, the cost df 
painting work varies very largely in different parts of the country, 
according to the local cost of labour, and other conditions. In 
some places remote from the big towns low wages arc. the rule, but 
the cost is add(^ to by the increased expense of carriage on materials. 
The prices below may bwtaken as those current in London for work 
of average good quality. 


1. Paintinu. 

Painting on new woodwork, etc., including preparing, stopping, 
and knotting before the priming coat is applied, Rnd all necessary 
tubbing down between each coat as tequired, and all plant and 
Boaffdlding, etc,, under ordinary conditions. 
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Common coiouri, tu., lead, vUte, stone, chocolate, black and 
ordinaiy green and red. 


SuPEEFicuL Woke. 



One 

Cost. 

Ttra 

CoatH. 

Three 

Co^. 

—1— 
Four 
Goat*. 

Kiattlog 

1 (MCtra). 

Plain painting on wood HUrfaceH, 

8. d. 

8. d. 

8. d. 



per yttfd super 

Plain painting on now plaster 

0 61 


1 i| 



work. 

Ditto on ironwork if done before 
fixing. 

0 6] 

6 61 

0 10 

0 10 

1 li 




0 7l 

6 111 

1 1! 

1 41 


supor . 

Plain painting with enamel paint 

lO 61 

0 10 

1 1? 

1 *1 


(12«. per gallon) ... 

lo 61 

1 11 

I 61 

I 101 

— 

Ditto (18«. per gallon) . . | 0 Of 

Ditto (2U. per gallon), per yard I 

1 21 

1 9] 

2 1 

1 _ 

i 

super. 

Flat or gtohsy finiMli same pricte. 

0 11) 

i 

1 3 

1 i m 

1 ' 

2 21 

1 “ 


Lieeal Woek. 



(hie 

Coat. 

Two 

Cnsta 

Tliwe 

COfttN. 

i^iir « 

Goata. 

yktUns 

(ezlraX 

• 

Kaves gutters, inride and out, not 
exoeMing 24 in. giitb, indnd- 

s. d. 

8. d. 

8. d. 

8. d* 

t. d. 

ing brackets, per toot run 
Aainwater soil and vent pipes not 
exceeding 4 in. diameter in¬ 
cluding bends and etc.. 

0 n 

fl 21 

0 3 

0 31 


ji^r loot run ... 

llan. pipes, sasli beads, monld- 
iiigs, an'kitravos, picture 
rods or rriU, sasb rails, otc., 
window boards, skirtings, 
bandrads, hues cut in both 
edges, ete., etc. ; — 

0 1} 

0 ^1 

0 3 1 

0 31 

• 

Under 4 in. girth, per foot run 

0 Oj 

0 1 

0 11 

0 11 

0 01 

4 in. to 0 in. girth, per foot run 

0 1 

0 11 

0 li 

0 21 

0 li 

0 in. to 14 in. girth, per foot (un 
14 ill.' to 18 ur. girth, per foot 

0 11 

0 l| 

0 2 

0 21 

0 1} 

ran , 

0 li 

0 2 

0 2i 

0 21 

0 If 
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Nuubkbs. 


• 

One 

CuHi. 

Two 

Crate. 

Thne 

OlAtll 

Four 

CCHttH. 

FUttlOH 

(etUi). 

Saab frameH, not exceeding 25 ft. 

8. d. 

8. 

d. 

9 . 

d. 

«. d. 

9 , d. 

fluper, each .... 
Large ditto, not exceeding 36 ft. 

0 8J 

1 

«S 

1 

41 

1 101 

0 8} 

eniwr. 

0 10 

1 

51 

1 

101 

2 e 

n 10 

Twodight caHomeiit framoM, each 

0 in 

1 

3 

1 

fif 

1 101 

0 111 

Tliroo-liglit caHflnieiit frainoH, each 

i I? 

i 

5{ 

1 

»l 

2 3 

1 ll 

(^himucypiecBH (ordinary), ew.li . 
Kaaii equaiiw, not oxcocdiiig 2^ ti. 

ii 111 

1 

71 

2 

21 

3 l{ 

0 111 

Hiipcr, per dosen . 

VentilatfurH, air bricke, and eiich 
like, not exceeding 1 ft. 

0 10 

1 

3 

1 

7J 

1 101 

0 10 

each ..... 

0 21 

0 

3] 

0 

Sf 

0 7 

“ 


For superior colours, vi*., Cobalt blues, emerald greens, madder 
browns, and other similar tints, add 30 per cent, on foregoing 
prices. 

For plain painting on old woodwork, all the foregoing prices will 
apply with an addition for cleaning, stopping, rubbing down, and 
, preparing for new paint, of l|i. to 'id. per yard super, according to 
the condition of the work. 

For fnishing doors, panels, lining out on walls, mouldings, bands, 
etc., etc., in parti-colours, measure the feet run and price according 
to girth, as shown in foregoing prices under the heading of “ lined 
Work.” 

BuRmso Okf, Eir 

For burning ofi, eleaning, and rubbing down with pumice «. i, 
stone, knottmg and facing up preparatory to receiving the 
first new coit of painl^ per ymd super . . . . 0* 4 

Foi^broad surfaces.to 0 3 

SlAinilKI AND VauNISUINO. • 

Odm. Twice. 

Cleaning off, twice sieing. and^ TU’nishiug on wood 
flurfaoeR witli best copS VdTnwh, per yard snpor , 0 9J 1 U 

Pelting Down. * 

If work has to be felted with pumice powder, and cleaned off before 
varnishing second coat, add extra, per yard super, fid. 
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2. DiSXEMPBIUNa, BTC. 

To wanliing oil, Htoppiug, olairooUing, wid (UHteinpering white a. A. 
one cost on old pfaiitered eeiliiigii and woUh, per jrard enper . 0 4^ 

If two ronta, per yard auper.. . 0 S 

Oii^ Civil TwoCutU Three Coiti. 

l)iHtom|)oniiK on new work (piutterod s. d. h. d. k. ri, 

cMolingK or w»1Ih). with patent waKhahlo 

dittieiniior. por yard miiter . . . 0 d 6f 0 74 

For Fwiioh grey or other eoionnt of a 
Hnporioi nature mid Id per eont. to 
15 ()cr emit. 

For mnlinpt whieh arohi udilapidatod eonditioii a luir m. i/. m. d. 

price to n^toiv them would 1 m\ fier yani Kiiper d (ij to d 7] 
t'oiitn* pioceK, not oxcmhiiK 111 . diameter, eat'h . 3 14 


SCUKHULK OF J*R10KS FOR (lOliU LkAF^ (tILJUNU IN OjL, JaPANNERS’ 

Qold Size, Writing Size, etc. 


(ilLDlNC. Oiitli, Hiii^Ip douMc 

, a. <1. a. a 

To Kiziug and gilding beada, date, etc., in oil, 
per foot run, {in. and nuder . . . - tl 2| (I 4J 

Ditto, niouIdingH and Sate, otc., por foot mu, 

I m.- II (I) II g| 

Ditto, 1 i in. . . . ' . . . - II gf 1 u] 

To gilding, including all preparation, ordinary 
egg and dart mouldingx, at por foot run .1 II 111 12 


J’lntn fi/dei letiwimj — 

• 1 in. and under. 

Above 1 III. and lip to 12 ill. 

Averagn aiae index liaiida, eaeli . 

Effacing old writing or numboni on doon>. each 


PPP JIH'll— 

(M«>C(Ktw TwoCiiak. 
a. il. a. rf. 

II 1 II 11 

II 11 II 2 

(I 115 1 3 

« 7i — 


Exfensbs. 

• f 

All work at a distance of more than one%nd a half miles from the 
shop to three miles to have 10 per cent, added for expenses, loss of 
time, etc. Aibove three miles and under six miles to have 16 per cent 
added; beyond this, the necessary nulway or lodging expenses as 
the case may he. It is true, in a few exceptional cases, larger prices 
are obtainable than the foregoing, but as a general thing the prices 
given here reach the top note of most obtainable for ordinary plain 
work 
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RuNDKIKS. OiipCml. IwoOi«ta 

t. d. t. d. 

Turiiig witL RtonkJiolin tar mixed with iH'hi'u or 
Rpaniah brown and per yard «ii|H'r . . b 3J 0 5 

Ditto, with ooal tar mixod with 1 Ib. of piteh and 
1 lb. of r^i to 0 galloiiH of tar. per yard Hiiper . 0 2J 0 ‘SJ 


Phkncii I’lll.I.'iniMi. OwOet. I«t>U«l» 

«. d. ». d. 

Oil duon and broad HiirfiuaiH, )H,r foot hiiint . II Hj to 0 7^ 

Dndiiet ii tlie work in only iNidird in and ball |M>liKbed, 

per foot HiiiHT.2{r/. 

I’oUidiing on lianilrailK. not eM'i'cibny 12 in. yirlli. per 

fool inn. 0 Ui 0 nj 

Clraning, pn'panna, iinil repolieliini! old norl.. in-r 

lootKiiiHir. II „ II .5{ 

Ilandrailti, aa bellin', ]Hn'toot run . . . . II „ II 

Wav iMiliHliiiig ilonro, |Hir yard Kiiin'r . . II 3} „ 0 .7 

Fnitirh poliidier. inriuding niateriala. in adibtion In 
time oeriipied in going to and iniiii Hhnp and 
travoUiiig expeiiROii. per hour .... 1«. 3d. 


hlMewiUTINO. * IlMCial Twodoal". 

a. d. a, d. 

IJmewhiting on ordinary plaiiterod wallH, jier yard 

Hiiper.II 1J II 2J 

Ditto, on bnek or ennerete.(I IJ II 3] 


Some of the tunnda on our undergivond railwayn have recently 
been limewhited by means of an apparatus which, by rdvolving, 
throws the material on the walls, and, of course, where there are 
very large surfaces to cover, this method is a very useful one, but the 
prices given would not be very appreciably affected. 


Cost of Watbb Paint as Compamd with Oil Paint. 

It may be iatcresting to give a comparison of the cost between 
painling a wail in ordinary oil colour, finishing with a flat surface, 
with the expense of finishing in a first-class water paint. If water 
paint is used, thrne will be a saving of one coat, which means 
a saving of 25 per cent, in material and labour. 

Note.—^A s already statol all the above prices are based upon 
those current in London but at least 26 per cent, additional would 
be required for the highest-class work. 






CHAPTER III 

(ilMPTJS TESTS FOB PAIETERS' MATEBTAW 

It is not thought nrccssarj or dfsirsble to include in this book 
those tests which may be sppKed to paint and kindred products 
m order to ascertain their purity and value, because such tests can 
only be made by a chemist who is also a paint technologist. There 
are, however, a few very simple tests which can be applied by any¬ 
one who possesses no chemical knowledge whatever, and thm we 
propose to include. In order tO ascertain the nature of a pigment 
used in a paint, buc£ as white lead ground in oil, it will be first 
necessary to extract the oil, so as to obtain a dry pigment to work 
upon. The sample of paint should be placed in a small stoppered 
bottle, and a little petrol or benzene (benzol) poured in on top 
of it; the bottle should be then well shaken and allowed to come to 
rest, when the pigment will settle, and the oil and petrol or benzene 
come to tbe top. This should be gently poured off. The process 
anay be repeated several times until all the oil is extracted. The 
chemical pigment should then be placed on a saucer and allowed to 
dry, but as it will contain a certain amount of the spirit, it should not 
be brought near to a fire or light. In a little while the spirit will 
have evaporated, leaving a dry powder behind it. 

Tiimso Stbenoth op (Ioloubs. 

To ascertm the staining or tinting strength of colours is com¬ 
paratively easy, although the operation is a somewhat deUcate 
orie. The following simple apparatus will be requred for the purpose 
namely;—a small pair of delicate scales, such as may be purchased 
at a chemist’s for about Is., some small pieces of waxed paper, two 
spatulas, a smalt bottle of linseed ml, and a little zino whitCi litlu- 
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pone, 01 white lead in diy powder. If neither of these are at hand 
in the dry form the dl can be extracted by the method mentioned 
above, or it will be sufficient to place a little of the colour on 
blotting paper, which will extract the oil to some extent. The 
necessity of getting rid of the oil, or tlic greater portion of it, is that 
in comparing two colours the one might be ground in much more 
oil than another of the same class, and therefore would not show up 
BO well for its tinting strength. By partially or wholly extracting 
the oil the samples are brought to the same consistency. \ sheet of 
glass, or a smooth piece of umrble or slate, will bo lecpiired to make 
the mixtures on. 

Now, it must be dearly uuderatood that in tests of this character, 
us indeed must tests with painters’ materials, the comparison must 
be made between the particular sample under c.xaminati(m and that 
oi a similar colour.whusc qualities are well-known. Let us take 
Prussian blue by way of an example, and sapjXMu that one has been 
purchasing Prussian blue ground in oil for a certain price, and it 
has ^veii satisfaction. Another Prussian blue is oflered at a lower 
price, and is guaranteed to possess as good or better staining power 
than one already used. The aim in the e-xporiment then is 
' to ascercain whether this claim is justified. Two small portions of 
white are first wciglied out, say as much as will cover a pemiy. They 
must bd exactly e(]ual, and if a little pile of white is placied on each 
side of the scale, more or less can be added uutil they baluncce 
These are placed a few inches apart on the slab. The next thing is 
to take a very little, say a piece half the size of a pea. of each blue 
and place them with the piles of white resju'ctively, taking care to 
mark which is the original blue and which the one mider examina¬ 
tion. Add as iV'arly as {ipssible the same quantity of oil to each— 
a fc^ drops will suffice—and then with the spatula mix thoroughly 
the white and blue together, using a difierent spatula for each. 
Conclude by smoothing out the paint thus formed, when we shall 
have two samples side by side, and a glance will suffice to show which 
of the two is the stronger, 

It may be observed hero that a goo<l deal of the'colours sold are 
largely sdultemted with barytes; ns already pointed out, this 
material, if used in strict modemtion, does not interfere with the 
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durability of a paint, although it does lessen the body. When 
barytes, however, is added to a colour, it lowers the tinting strength 
in proportion to the quantity so added. Considering that barytes 
is white it possesses, of course, no tinting properties whatever. If, 
therefore, a Prussian blue is adulterated with DO per cent, of barytes, 
it will require exactly double the quantity to that of pure colour to 
produce a given tint. 

Any colour can be tested in the manner described, and the 
operation not only indicates the strength but also the tone or hue 
of the colour, which is an important considetstimi, particularly in 
the earth colours, such as sienna, ochre, etc. 

Lwsees Oil. 

The purity of linseed oil cannot be accurately ascertained except¬ 
ing by examination by a chemist well versed in such work, but 
taste and smell are o^ great help. A little oil of known purity 
should be poured on the palm of the hand, the two hands then 
rubbed briskly together, then the right hand should be placed 
over the left, each hand gradping the other, with an opening 
between the thumbs and the hrst finger of the right hand. The 
smell will then be very pronounced. Wipe the hands and im¬ 
mediately proceed exactly in the same way with the suspected 
sample, and in a moment one can judge whether the smell of the 
two samples is identical. A few drops on the tongue will also 
yield valuable information, as adulterated linseed oil usually has an 
acrid taste. A practical test of value is to pour a little of the 
suspected oil on a piece of glass and on another piece of glass a little 
pure ml. Do not brush out, but let the oil run down as far as it 
will go i of course, only a little will be useef, and this may be rendered 
smooth by using the tip of the finger. Place in a fairly light position. 
in a well-ventilated roon, and note how long it takes each to dry. 
This can be ascertained by lightly touching the surface with the tip 
of the first finger. When quite dry scrape tiie surface of each and note 
the condition of the small piece of film removed. The pure linseed 
ml will be found to be futly tough and elastic; and to come away 
with a sharp cicinn edge; the adulterated oil, however, will most 
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frequentlj show a ragged edge where scraped, while the small 
portion at film removed will be more or leas brittle. 

Varnish. 

The different grades of varnish are mentioned elsewhere at some 
length, but we have now to ascertain how they may be tested in a 
practical manner, for it should be. said at once that chemical 
analysis tells very little as to the durability of a varnish. Taking 
first the ordinary oil varnishes, and assuming that samples are put 
up in small bottles, the first thing to be done is to see that they are 
all bright. This does not itccessarily mean light in colour, although 
of course, those required for application to light tints or white work 
have to be as far as possible free from colour. Some varnishes have 
a disagreeable muddy appcaiaiice, and should be rejected. The 
simplest test is very similar to that alreai^ explained under the 
head of “ Linseed Oil.” A few drops are placed on a piece of glass 
and rendered smooth with the tip of the finger. Those are then 
allowed to become hard, and careful note is made as to the. time the 
varnish takes to become tacky, i.e., slightly sticky, but dust proof, 
and also how long it takes to become quite hard. The surface is 
then scraped with a sharp knife and the small portion of film 
examined. The cut should be clean as in the case of linseed oil, 
and there should be no sign of brittleness. The best plan to follow 
is to make tests side by side with a good varnish, so as to compare 
the two. Another very good plan, where time permits, is to paint 
out boards and expose them to the weather, in this case, taking a 
standard as before. It should be noted that on no account should 
the same brush be used for different varnishes; a clean fitch should 
be psed for each. 

Bosln is generally regarded as a bad eonstituent pf varnish, as 
although it cheapens the product considerably, the result is a 
brittle varnish which is not durable even when used on inside work, 
because the least knock will give an objectionable abrasion. To 
discover the presence of rosin the following methoJ may be followed; 
Take a piece of thick felt, saturated with water, and place it on the 
hard varnished surface with a fairly heavy weight on top. Allow 

r 2 
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this to remain over night, and then examine the surface. If it is 
cloudy and milky in appearance, rosin is probably present. Some 
grades of varnish however, produce this milky appearance with 
whatever is brought into contact with them, but it disappears after 
a few hours; in the case of rosin, however, it remains more or less 
permanently. In the absence of the felt a sponge may be employed 
instead, but the weight in this case must be a very light one, or the 
water will all be squeezed out. 

Professor A. P. lanrie. Professor of Chemistry to the Royal 
Academy of Arts, patented some time since an instrument for testing 
yaruishes, or rather ascertiuning the hardness and toughness of a 
vaniish film. It consists, essentially, of a sluirp steel point held 
vertically in position by an adjustable spring. The film of vaniish 
is applied to the glass, and is passed under the stationary point, 
which is adjusted in such a way that it will scratch the surface. 
This gives valuable infprmation as to the toughness as well as other 
features of the varnish. 

The following tests by Mr. W. G. Scott may be added : - - 

The only absolute test for the durability of an exterior varnish 
is a practical weather test, and for interior architectural varnishes, 
a six months’ test in a building under usual conditions. 

Railway and carriage body varnishes are expected to retain 
a certain ammmt of lustre after an exposure of from twelve to 
fifteen months, and to protect the undercoats for a much lunger 
period. Cheap agricultural implement varnishes ore expected to 
show some lustre at theexpimtion of five to six months’ exposure, 
and to protect the undercoat of point for a year or more. 

Furniture and other interior varnishes, while not exposed to 
the'weather, are expected to withstand the effects of moisture, heat, 
etc., to a certain extent; conditions, however, vary so greatly that 
no fixed rule pan be applied to them. 

In addition to the durability or wearing quality, there are other 
points to be considered, such as ease of working, flowing, levelling, 
fulness, lustre, viscosity and body, time of drying, hardness and 
toughness, imperviousness to water, colour density, etc. 

In v^ish fu^rics, where samples are to be matched and the 
quality drtermined quickly, a series of short tests are made to 
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ascertain the essential features and properties of the varnish in 
question. Nearly all varnish factories hive, in addition to a 
cheiuieal laboratory, a ‘‘ testing deiiartment ” where samples are 
matched for colour, body, working quality, time of drying, ,etc. 
Not only the samples received, but also every tank ol varnish mmle, 
is subjected to such a tost, and a report made; thus it is possible 
to match most of the samples from the material in tank. Cards 
prepared tor the purpose are used for reporting these tests and are 
tarcfully filed for reference. 

In the Testing dei)artment everything is compami with the 
■‘standard.” The colour, body, diying and other features are 
testivl with the standard, which may he a body, rubbing, baking, 
funntnre or other grade of varnisli. 

Colo.ir is generally determined first by comparison with the 
standunl in snmil glass test tubes, the colour bdng reported as 
e.\tra light, light, medium, dark or extra dark. The colour is again 
noted after the varnish has been applied and allowed to dry. 

Body is detennined by moans of test tubes used for the, colour 
test, the sample aud standard being turned upside down, and the 
time noted for the rise of the sir bubble. 

Drying, glowing, levelling, and ease of working are features 
determined when the test boards are coated. 

Exjferience has shown some very peculiar facts in connection 
with this test; for instance, whereas it is customary to mal(o 
drying tests of japan driers on glass to determine their hardness, 
toughness, %tc., this is not a proper method for varnish. Varnish 
most be applied on a surface to which it will adhere in order to 
determine its drying properties, liardness, etc. Natural wood 
properly tilleih either with a sile.x wood filler or a good surfacer,-and 
finished smooth, is the ideal foundation fur a practical test of the 
working properties of a varnish. Oak, ash, maple, bitch, mahogany, 
sycamore, and hard pine are the woods generally heed for sud 
test. Next to natural wood comes well-seasoned pine coated with 
primer, a surface obtained by means of “ rough stuli ” or sinular 
material, and a final coat of flat colour applied. • Manilla, or other 
strong papers, properly sized, oiled or treated with shellac, are also 
used, but ate not looked upon with much favour. 
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It is obvious that the undercoats should be thoroughly dry 
before applying the varnish to be tested, otherwise the latto wDl 
sink into the undercoat and lose its lustre. The proper temperature 
of 4 varnish room, and the one. at which drying tests should be 
mode, is 70° F. Humidity is seldom taken into account, although 
it is an important factor and will sometimes be considered. Dry 
sir currents hosten the drying of varnish. 

The operator or tester, having his sample boards prepared, 
first pours a small <[uantity of the sample varnish into a clean cup, 
working it into his brush, and is almost sure at this pomt to note 
the odour, whether turpentine or benzine, or a mixture of the two. 
Some operators also claim to be able to distinguish the smell of 
wood oil, but this is rather difficult imless the material is an all 
wood oil varnish. 

The sample varnish is now applied to the. board and laid off in 
the regular way, erossmg and recrossuig. Usually four crosses are 
sufficient to determine the levelling property, but occasionally the 
work is crossed until the varnish ‘ sets up ’ (shows brush marks) in 
order to determine the limit of its flow. After being coated with 
the varnish the board is placed in a vertical position and allowed to 
dry. Runs and sags are noted, some judgment being required to 
decide whether such defects arc due to the varnish or in part to the 
method of application. The time in which the varnish sets free 
frpm dust and the number of hours required for it to harden suffi- 
ciently to withstand the print of the finger are noted, the latter 
point being considered the drying time of the material. The 
determination of hardness and toughness can only be obtained by 
comparison with knoira standards, which are allowed to dry and 
harden for the same length of time. Some varnishes will harden 
to the verge of brittleness in three or four days, while others reqiwe 
months to reach the same degree of hardness. 

Short-oil rubbing varnishes must not bo compared with long- 
oil body goods, neither should furniture or hard-oil finishes (usually 
short in oil) be compared with exterior varnishes. The practical, 
or rather the profcssioiuil, tester seldom makes a mistake in com¬ 
parison, and it is really wonderful how close they can come to 
determining the* relative hardness and toughness of the various 
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samples. After all the physical properties of the varnish have been 
noted and reported, the sample boards aie subjected to a final 
weather test. 

The foUpwing are reprinted from the authors’ little work “ The 
Painters’ Pocket Book”:— ' 

To Tell it White Lead is Pdbe ob “ Keduced ” with 
Babtteb. 

Put a little of the dry powder in a bottle (such as an oil sample 
bottle), add a little water and shake np; then add a little nitric 
acid {aquafortis) and shake up well. If pure the white lead will all 
dissolve, but if there is any barytes it will be left undissolved. 

To Dishnodish Diefbbbnt White Pigments. 

Put some of the dry powder in a bottle, cover with water and add 
a little hydrochloric acid (do not use the impure form known as 
spirits of salt, but get the pure acid from a chemist). Note what 
happens:— 

1 If there is great effervescence, the liquid remains cloudy, and 
on standing beautiful crystals appear—^the pigment is white lead. 

2. df there is no effervescence but the results are otherwise the 
same—it is sublimed white lead. 

3. If there is great effervescence and the pigment dissolve—Ihe 
pigment is Paris white. 

i. If there is no effervescence but the pigment dissolves—it is 
sine oxide. 

6. If thei;p is no effervescence and liquid remains cloudy and 
smells of rotten eggs—^t is lifhopone. 

*6. If nothing at all happens—the pigment is barytes or China 
clay or silica. 

To Test the Pdbity op Venetian Beds. 

1. Put a little on an iron plate and heat nearly red-hot, then 
allow to cool; the pigment will go black on heating, but regains its 
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rolour on cooling; any loss of hrightneas shows the colour has been 
“ improved ” by a dye. 

2. l*nt some of the powder into each of two bottles; pour some 
boiling water over one and shake up well; allow to stand and pour 
the. water off into the other bottle and shake up as before; clean out 
the first bottle and put a fresh lot of powder in it; pour off the water 
from the second on to this and so on until you have treated several 
lots of powder with the same water; then put a piece of blue litmus 
paper (which you ’can get from any chemist’s) into this wafer- if 
it turns red the pigment contiuns acid and is unsuitable for paint. 

To Dismouisii JjAKisk viuuii Minkkal I'jomknxs. 

Place a little of the ])igmrnt on a piece of shet't iron and heat 
red-hot; lakis) and organic pigments will bo destroyed and burnt 
away, leaving a white ash; mineral pigments discolour or arc un- 
ehanged with the exception of vermilion, wliich entirely evaporatc-s. 

To Tjsst tub I’uRiTr of CuBOjfF.s AND Bbunswiok Obebns. 

Shake up with hydrochloric add (spirits of salt); this will dissolve 
the chromes but not any impurities such as barytes. In the case of 
Brunswick greens the Prussian blue will also bo left undissolved — 
this may bo removed by shaking up with solution of oxalic acid 
(salts of lemon). 


How TO Test Liquid Dbiebs. 

Take fifteen vessels and into the first put one measure of pure 
refined linseed oil, in the second, two, in the third, three, and so 
on up to fifteen, marking each vessel with thd corresponding number. 
Then add to each vessel one measure of the drier to be tested and 
mix well with the oil. Note: Any little vessel, such as a thimble, 
will answer for measuring, but care must be taken to fill it up to 
the top each time,-and also to dedn away its contents. When the 
dl and driers are pixed take a clean fitch and paint out a small 
square with the contents of each vessel on a clean sheet of glass, 
taking care to paint each sample in the same manner and using a 
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fresh clean brush for each of the fifteen. The different sijuares 
should bo arranged in a straight row and nuinhered to correspond 
with the vessels. The time each sqnarc is painted, and the tempera¬ 
ture of thg oil should also be noted. ^ 

Now clean out bnishes and vessels thoroughly and repeat the 
operation, using this time wliite Icoii ground in oil instcml of oil 
alone, but adding the drier to the oil as before. The quantity of 
white lead should be weighed in each rase. Clean oil again ^ter 
painting the siiuares, and repeat all the ojjerations with Vandyke 
bntwn, and afterwards with lamp black. Now keep the painted 
sheet of glass under close observation, and note the time taken by 
each of the sixty samples to diy by touching them occasionally 
with the tip of the. finger, at the same time note down anything of 
interest in the behavinur of each suinple during drying. A com¬ 
parison of the results given by each series will show clearly the 
influeuee of the drier on the oil, and it a parallel test is carried out in 
this manner with two different driers a clear idea can be obtiuned as 
to their relative drying powers. 

To COMTAJtE TWO SAMPLES OP PlGMKNT POB TiET AMD OoLODB. 

To ascertain that a new batch of colour matches perfectly it 
should be tested in the medium in which it is to be used. 

1. Comparing the dry powders is sufficiently accurate for dis; 
temper and water-colour pigments. Place a little heap of the 
pigment un« sheet of gloss or paper, and press firmly and evenly 
down with a palette knife to form a flat patch, then in the centre of 
this place a little of the standard pigment and press this again evenly 
with the i>aletto knife so that the whole forms a continuous surface 
when any difference in tiht is readily seen. 

2. Comiiaring in oil. Take equal quantities of the two samples 
and mis each to exactly the same consistency in' oil with the 
slab and palette knife. When thoroughly ground take a little of 
one paste on the jralette knife, and spread out evenly on a sheet of 
glass, and spread the other in the same way so that the two patches 
almost jmn; then lake a second piece of glass, place it on the first 
and press down until it causes the two paints to spread out and 
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jnst touch, when the minutest difference of tint can be observed 
even in two samples of a white pigment such as white lead. 

Rbd Lkad- .to Test tub Pobity of. 

1. Take a very small quantity of the pigment, place in a bottle, 
add nitric acid (tijiia fortis) diluted with its own bulk of water, and 
heat nearly to boiling point by standing in a pan of briskly boiling 
water for some time; the red lead will change to dark brown in 
colour; now add a little sugar, when if pure it will entirely dissolve— 
if a red sediment remains it indicates adulteration with iron o.ride or 
brick dust. 

3. Put some of the powder in a bottle with methylated spirit and 
warm up in the same way; the liquid should remain quite colour- 
lew—if it turns reri it indicates adulteration with vermiliouette. 

ToBPBNitNi Substitutes-^^ Test the Qualitv of. 

Turpentine substitutes are, as a rule, volatile oils obtained by dis¬ 
tillation of petroleum. To be satisfadoty for painting they should 
be free from non-volatile oil on the one hand, and highly volatile 
spirit on the other. Take a sheet of clean white paper and place on 
it side by side a drop of substitute and a drop of genuine American 
(nrpentine, taking care that each drop is as nearly as possible equal; 
wave the paper in the air and carefully watch the drying nut of the 
spots—if the substitute does not dry out completely, and at about 
the same rate as the turpentine, it is inferior. 

Another useful test is to put some of the substitute in an ordinary 
white plate or saucer which just fits over the top of a saucepan or 
can. Half fill the can with water and kee{i this boiling on the stove 
until the spirit is quite evaporated, wW the plate should be 
quite dry, or,* at most, only show the faintest suspicion of greasiness. 

To Test the Pebmahenoe of a Piqment. 

This can only bg done by actual exposure V hght for a pro¬ 
longed period; there is no satisfactory method of deciding the point 
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quickly. A good wsy of performing the test is to grind different 
samples of the pigment in pure linseed oil and gum-water respec¬ 
tively, spread a little of each paint on a sheet of glass, press another 
sheet of glsjs on the top so that it spreads the paint into a thin filpi, 
and bind round the edges with gum paper or place in a frame. 
Prepare another sheet in exactly the same manner. Now place one 
of these prepared samples away in a drawer, and the other out of 
doors where it can get plenty of sunlight, and examine and compare 
at intervals for six months. 

TuBPEimiiE—TO 'Pest this Quality of. 

1. Place a drop on a piece of clean white paper; the spot made 
should entirely disappear on allowing it to dry- any greasy mark 
remaining shows that the turpentine is not properly refined or is 
adulterated. 

2. A floating hydrometer (which ran be phrehased for a shilling 
or so) is useful for testing the specific gravity of turpentine. The 
instrument is simply floated in the spirit, and the mark on the scale 
read off where it emerges from the surface; this should read ’867 
if pure. 

3. Flash point. Pour a quantity into a small dish or any shallow 
vessel, then pass a lighted match over the surface without allowing 
it actually to touch the surface. If the vapour takes fire, the flaslj 
point is below the temperatureof the room in which the experiment is 
done, and the spirit most probably contains light naphtha or benzine. 
If the vapour docs not fire under these conditions, pour into a small 
saucepan (the smallest size of enamelled saucepan does very well) 
to the depth of about one and a half inches. Connect a tin mouth 
blo>^ipe (or any other lube ending in a small orifice) to the gas 
supply by means of rubber tubing, turn on the gas, light it at the 
nozzle of the blowpipe, and then turn down the gas dlitil the flame 
u about half an inch long. Put the blowpipe in a position cmi- 
venient for the right hand. Hold the saucepan in a large vessel 
filled with water at 60“ F. and stir with a thermometer. The 
temperature will gradually rise. At each five degrees rise, (.e., when 
the thermometer indieates 70°, 75°, 80°, 80°, 90°, 96°, 100°, transfer 
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the thenuomeh'r to (he loft hand, which also hnida the handle of 
the saucepan, and bring the small dame on the blowpipe over the 
surface without touching it. Repeat this at each of the tempera- 
titfcs given until the vapour catches fire and a blue flanm runs over 
the surface of the liquid. The temperature shown by the thermo¬ 
meter when this occurs is the flash point. 


To lIlSTUIUUISIl ]lliIWE£N DlFFEKlSNT KeO LaKES. 

The more permanent aUsarine and Para leds may be distinguished 
from the less durable vermilionettes and cochineal lakes by boiling 
small samples successively in water, methylated sjilrit, and caustic 
soda, allowing to settle and notbig the coloration given to the 
liquid, as shown in the following table 




Hi'iiit. 

L^lllilK KinU 

(Wiiiiioftl loko . 

None 

Dnght n'd , 

Doop crnuMoii wd. 

Ycniiilioiietto iuid 




roHin lakes 

1)00]) rod. 

Pod with hloom. 

Hod with bloom. 

Para roda . 

()rau^ . 

(Irangr rod 

lihuHli red. 

Alizaniic roda 

Nouo 

None. 

Violet. 


Past Beds. 

As explamed elsewhere, the body of these reds is, as a rule ex¬ 
cellent, but if doubt exists, the test may bo made of painting out 
one coat on a primed board. The red ought to coyer well with a 
single coat. The most important quality tb ascertain is whether the 
red will bleed or not, i.e., whether it will find its way tlirough'any 
paint which Aiay afterwards be applied to it, such as, for instance, 
when it is desired to change the colour of a wall. The test is a simple 
one, namely to place some of the red in oil with a little turpentine in a 
bottle, to shake it up and then allow to settle; if the oil is tinted red 
it indicates that the fast red is soluble, and therefore that it will 
bleed, but if the pil remains uucolouied, then the fast red will not 
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bleed. As this clase of paint is mostly supplied with a guarantee as 
to its non-bleeding qualities, it is more frequently necessary to 
ascertain whether the red colour used on a wall will bleed if painted 
a different gulour. The simplest way to ascertain this is to scrsj)e 
off a little of the rc<l imint choosing, of course, some inconspicuous 
part of the wail -to powder this and plaec it in a bottle with oil and 
turpentine as before, when the same results and conclusions may be 
looked for and drawn as before. Another method is to mix a little 
white lead or sine oxide with ordinary salad oil, which means, of 
course, it will not dry, and to plaec a little of this on the red surface 
and leave it for twenty-four hours. If the red will bleed, the white 
will be tinted, but not otherwise. 


WfliTB Knamel. 

The simplest method of testing enamels is to paint out samples 
on primed and painted boards and e.xpose ffihem to the weather, 
noting their condition at intervals of say even' two months. As 
explained elsewhere, it is important that the undercoats receive the 
very closest attention, as uidess these are more or less perfect, the 
enamel will not stand. There are, however, other tests which may 
be applied. The colour of white enamel should tint toward very 
slight blue, that is to say, it should not liave a yellowish cast. Of 
course, broken whites may be obtained, i>., those to wliich a verj 
small quantity of tinting colour has been added. By comparing one 
enamel wittfanother, the cdour can be easily determined, or it may 
be compared with an oil paint, such as sine oxide, which may be 
token as a standard white. 

Some enamels have much better body than others, but speaking 
generally those which arc best in body are most difficult of applica¬ 
tion. A first-class enamel should be comparatively easy to apply, 
and flow out well, that is to say that the brush marks should dis¬ 
appear immediately after the enamel is applied. If the enamel is 
applied to a sheet of glass this property can be readily ascertained. 
The length of time required for an enamel to dty.dust-proof varies 
considerably, but very quick-drying enamels may be regarded as less 
durable than those that fake twenty-four hours. 
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Plasteb. 

It is sometmies deBured to ascertain whether a newly plastered 
wall is sufficiently dry to receive paint. A very simple method of 
doing this is to take a small piece of thin gelatine such as is used 
for Christmas crackers. This should be held against the wall by 
means of a stick applied to the centre. If it remains flat the wall 
is probably all right, but if it curls away the surface is too damp for 
painting. 

To ascertain whether there is any free caustic lime in the wall, 
take two pieces of red litmus paper, which may be obtained from 
any chemist, wet them in water, place one on the wall and the other 
on a piece of glass. Leave the one on the wall for a few hours, and 
then compare the two. If the sample on the wall has turned blue, 
even to a small extent, there is free alkali present, and the surface is 
unfit to receive oil paint. 



CHAPTER IV 


THS PAINT MOST HOITABLl! TOR DIPPERKNT SURFACES 


It is now desirable to consider the different {«int mixtures which 
are best adapted for preserving the snrfaces to which they are applied. 
It need hardly be said that the composition will vary very conside^ 
ably both as regards pigment and thinner. For example, in painting 
on absorbent plaster much more oil and turpentine will be required 
than when painting on iron or steel, which are comparatively non¬ 
absorbent, although cast iron is much morjj absorbent than steel. 
The pigments most suitable will also vary with the surface, as, for 
example, red lead, iron oxide and graphite, which are so useful when 
used as protectors of iron, will only rarely be suitable for application 
to wood and plaster. 

The subject may be divided up under heads as follows: — 

(o) Outside work exposed to the action of the dements. 

(h) inside work not so exposed. These may be sub-divided 
according to the material or nature of the surface to be painted os 
follows 

■ 


1. Ordinary pine or deal. 

2. Hardwoods. 

3. Portland and other cements 

4 . Stucco. 

6. Ordinary plaster. 

6. Patent plaster. 

7. Iron. 

8. Steel. 

9. Copper. 

10. Galvanised iron. 

11, SSinc. 


12. lloats or situations exposed 

to conditions alternately 
wet and dry. 

13. Lead. 

U. Canvas. 

16. Steam pipes' and radiators. 

16. Ships. 

17. Carts and barrows. 

18. Machinery. 

19. Breweries. 

20. Floors. 
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21. Pine, natuial finish of. 

22. Brickwork. 

23. Blackboards. 

21. Teak. 

SS. Workshops and factories. 


26. Pitch Pine. 

27. Oasometers. 

28. Chemical works. 

29. Seaside. , 


Some of these surfaces would usually be limited to inside work, 
as, for example, plaster, while on the other hand, the use of stucco, 
Portland cement, would usually be restricted to outside work. The 
nature and proportions of the various ingredients which make up a 
paiut have been described in Chapter II. It remains now to 
enquire which of those should be used on the various surfaces named 
and in what proportions. Of whatever the paint is composed there 
are three important essentials if good results ace to be obtained. 
The first is fineness of pigment -a coarsely ground paint is rarely 
durable; secondly, perfect amalgamation of the several jMirts—in 
other words, a thorohgh mixing; and thirdly, such a perfect 
straining through a fine-meshed wire that oil dry particles of 
paint usually known as “ nibs ” are strained of!. 

Deal or Pine (Outside).—Vot many years past pure white lead 
mixed with pure linseed oil, American turpentine ai\d ])atent or 
paste driers have been regarded as the eonstituents of the best 
passible paint from the point of view of providing a protective 
coating. This opinion is still held by many decorators, architects 
and property owners, although, as a matter of fact, there is abundant 
evidence to prove that, at least, other white pigments ot a mixture 
of them may be substituted rither partially or wholly for the white 
lead. 

As already pointed out, white lead has the advantage of possessing 
excellent b^y and workhig smoothly under the brush; but on j;he 
other hand it has two very serious drawbacks, the first being that it 
is poisonous, afid second, that it is susceptible to impure air, sulphur, 
etc., which causes it to darken and lose its durabiUty. 

Many paints contain no wMte lead w^tever; for example; 
graphite, ochres, siennas, greens, Venetian and Indian reds, and 
many others might be named which are much used and prove quite 
jlurahle. So br as Whites arc coimcmed the zinc paints, principally 
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*mo oxide (not lithopone), are extensively iMed without the additicm 
of white lead. Before, however, these are considered it will be 
convenient to explain the usual mixture adopted by practical 
painters., When white lead is used the composition of the priming 
or first coat may bo as follows (the figures give the quantity 
required for painting 1,000 square yards): — 


First Coal, 

260 lbs. of white lead. 

16 lbs. of paste driers. 

12 gallons linseed oil. 

2 gallons of turpentine. 

Second, Coat. 

167 lbs. white lead. 

10 lbs. 7 ozs. paste driers. 

2| gallons linseed ml. 

2} gallons turpentine. 

Ihiri Coat. 

167 lbs. white lead. 

15 lbs. 1 os. paste driers, 
gallons linseed oil. 

1| gallons turpentine. 

For smaller surfaces these figures can, of course, be divided up. 
The reader ova careful examination of them will observe, first, the 
largp amount of oil used on the pnming coat. This is added 
because the wood, of course, on the first coat is very absorbent. On 
the second coat it will be observed that much less oil is used than on 
the last coat. This is done in order to provide a comparatively fiat 
surface; and it should here be observed m all painting work consist¬ 
ing of several coata the rule should never be departed from of ituiking 
the coats alternately sharp and oily. By “ sharp ” is meant a paint 
which dries almost without gloss, hence but comparatively little oil 
F.P. o 
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is given and plenty «£ turpentine, and in the coat which follows 
much more oil is used. It is found in actual practice that this plan 
causes the various coats to adhere one to the other in the most 
satisfactory manner. ■ 

Most painters in this country, at least, add a little red lead to 
their priming coat, although the practice is by no means universal. 
Tlie us\ial proportion of red lead is from half an ounce to one ounce 
to every pound of white lead. This, however, may be varied 
according to circumstances. The idea in using red lead is to 
produce a hard undercoat. Before the pruning coat is applied it is 
necessary to rub down the work with glass-paper to remove any 
dust or dirt which may adhere to it. Before the priming coat the 
process of knotting is gone through. This consists in applying one 
or two coats of shellac dissolved in methylated spirits, usually 
known as “ patent knotting,” to the knots with the object of 
preventing any rosin jvhich might exude from fi?iding its way 
through the paint and spoiling the colour. 

It should here be observed that there are many grades of shellac 
varnish or patent knotting on the market which are grossly adul¬ 
terated with rosin, which is most ebjectionable in paint work, and 
as in other painters’ materials, care should be taken to purchase 
only the best quality. Where the knots are very large they should 
be out out and the hole filled with wood plugs securely glued in 
position. The knotting should be put on very thinly, and two coats 
should always be given, the second one being a little beyond the 
actual knot itself. Washable water paint mixed with* a little red 
lead can be used for knotting. Another excellent method is to cut 
out the knots and fill in the holes with alabastine mixed very thick 
and smooth level the surface. This will not crack <or shrink and 
may be relied upon. When the very best work is required gojji or 
silver leaf .is spmetimes employed. This is particularly the case with 
work under h^h-class enamel. 

Having given the method of painting white lead we may now 
consider tte alternative methods. These may be divided under two 
heads:— 

1. Using different pigments in various coats. 

2. Uting a mixture of pigments. 
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As to the first it should be very csrefoDy ronsideted that it is not 
necessary to use the same paint throughout, and in the opinion of 
the writer it is ridiculous to do so, although it is a general custom. 
It Buroly'stands to reason tliat the final coat is the one wfhich 
resists the action of the weather, and those underneath do not 
require to be the same eoinpositinn simply bceause they are not 
csixml. At the same time it is. of course, necessary to see that the 
pigments iiswl do not adversely affeet each other, ami also that the 
condition of alternate sharp and round coats already referred to is 
strictly followed. 

For cheap work the first coat after the priming may be a washable 
water paint, and upon this can bo used lithopone, with a final coat 
of sine oxide to which has been added a little white copal varnish. 
This will make a thoroughly durable job and is very suitable for 
cottage work. Of course, the zinc oxide may be tinted to any 
colour desired, just exactly in the same wa)i as white lead, with the 
additional advantage that the paint will be purer because the white 
of sine oxide is whiter than lead. For a better job the first coat 
might be lithopone and on this two or three coats of sine oxide, the 
final one being mixed as before with a little really good hard copal 
varnish. For higher class work the writer recommends sine oxide 
throughout, 'llie varnish, if mixed properly and not in excess 
(which* is likely to cause the paint to “ set up ” or become unduly 
stiff), will be found to greatly increase the durability. Here agaih 
any colour desired may bo added. 

Coming now to the consideration of a mixture of pigments, it has 
been proved by a very large number of e.vperiments, very carefully 
conducted in America, that a mixture of pigments ground together 
(not mixed inthe painter’s can) gives a far more durable paint than 
any. single pigment used by itself. Perhaps the most striking 
example of this is in grinding white lead and sine oidde together. 
Equal quantities of each or two-thirds of lead and one-third of sine 
oxide gives a really splendid paint which will last far longer than 
rather sine oxide used by itself or lead used alone. The reason is 
that one pigment correcti, the shortcomings of the other; thus, 
white lead is apt to “ chalk ” particularly when used on the sea 
shore. Zinc oxide under certmn conditions will become very hard 

o2 
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and brittle. Here, then, ia an instance where one jngment helps the 
other. SomctimcB a little asbestine, which is a light form of 
asbestos, is added in a small proportion, and sometimes also a small 
quantity of an inert material, such as sulphate of barium, is also 
added. From ti per cent, to 10 per cent., can be used with safety. 
In the case of these }iaint mixtures they can be used throughont, 
m for the final coat only, as may be desired. 

Irnuk Worl-. Woodwork oti the inside is quite frequently 
l>ainted in exactly the same manner as that which is exposed to 
the weather, excepting that raw oil is substituted for boiled. In 
the writer’s opinion, however, lithoimue, which is so much cheaper 
than white lead, would give the same or even better results. The 
use of lithopone has also the advantage, as already {minted out, of 
being non-poisouous. The economy effected by its use is, at least, 
20 per cent, or even more on the cost of material. Here again 
the {lauit may be tintgd to any dc«rcd colour. In bedchambers 
the custom is to finish in what is termed “ bastard flat,” that is 
to say, an egg-shell gloss which gives a veiy pretty effect. The 
custom of tinting the woodwork to accord with the prevailing 
colours in the wall paper has practically died out and nowadays 
white is employed to a very large extent, the cheapest form in 
the end being white enamelling, which is referred to on another 
page. Graining has to a groat extent gone out of fashion, 
but bids fair to again become {mpular, its remarkable durability 
having rendered it very serviceable for certain positions, such as 
kitchens, etc. ' 

The question has often been asked the writer whether lithojmne, 
such as Charlton white, when used insido, will be found really 
durable. The answer ia emphatically “ Ym.” The paint properly 
mixed vrill last quite as long as white lead. 

Hanfuuods.r-Hardwoods such as oak are sometimes painted both 
when used inside and outside, but unless the wood is of inferior 
quality, it is a great pity not to bring out the beautiful grain which 
many varieties possess. - The same is true with other hardwoods. 
As a rule, it will lie found necessary to stain the wood. This may he 
done in several ways-by using a water stain, a s{>irit stain, or mixing 
a stain with the tamisL In either case it will be found necessary 
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to fill the pores of the wood. This is done hy means of what is 
known as a “ filler,” which is supplied in paste form by the Tarnish * 
and paint manufacturers, and is thinned down to the required 
consistenoy by adding turpentine. It is brushed on very vigorausly, 
with a rough brush so as to force the filler into the open pores of the 
wood. After a little time, the superfluous filler is scraped and wiped 
off, the surface is glass-jnipered and the stain and Tarnish can then 
be applied. If there is any portion of the work which is sappy, 
it is well us a matter of precaution to giTe it a coat of light shellac 
Tarnish. A good outside oak Tarnish will last on this work lor 
some considerable time. 

When used inside, oak is sometimes polished by hand in the same 
way as mahogany is polished by a French polisher, but if desired. 
Tarnish may be employed on iuado work also. Hecipes for stains 
are not giTen here, as it will be found in practice that they can be 
purchased ready for use much cheaper th|n they cau be made by 
the painter. Mahogany, walnut, and bml's-eye maple should 
always be French polished and not Tarnished, as the effect is Tery 
much superior. In dealing with tups of tables, cheSuniers, etc., 
which are likely to become marked by glasses containing wine or 
spirits placed upon them, it is desirable to use a special Taniish made 
for the purpose. This is a rubbing Tarnish of good quality, and 
properly applied, it will not mark at all. 

Oak.—Oak is frequently fimied, that is, darkened by expoungdt 
to the action of strong ammonia fumes. This necessitates the use 
of a tcmp<?rary box or Tery small room, in which the article to be 
fumed is placed. Those who haTe much fuming to do haTe a special 
box prepared for the purpose. The ammonia is placed in open 
saucers, the box is madp perfectly air-tight, when the fumes attack 
thoacid contained in the wood and cause it to become much darker. 
The longer the wood is left in the box the darker it becomes. In 
order to judge as to whether the desired colour has been produced it 
is usual to Imre a hole through the box, to place in it a peg of the 
same oak as that being ti'cated, making it longer than the thickness 
of the wood through which it passes. By withdrawing this peg 
from time to time the depth of colour can be judged by the portion 
of it which was exposed inside the chamber. Sometimes a small 
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window is made in the box by which to view the fumed artides 
from time to time. 

Boiled linseed oil is often used on oak, lOBhogany, etc., and it 
considerably enhances the beauty of the grain. Two or even three 
coats may be given, allowing sufficient time, for each coat to become 
quite hard, and a very little liquid drier or gold size may be added if 
it is desired to hasten the drying. Wood thus treated may be var¬ 
nished oil top of the oil, if desired, when it will be found that one or 
two coats will be sufficient. If the wood is of a light variety it may 
be deepened in colour by the application of a suitable stain. If the 
oak or other hardwood is of poor quality it is advisable to give it a 
coat of patent knotting or shellac varnish before applying the oil, 
so us to prevent suction and a consequent darkening of the parts. 

Portland Cement .—Portland cement when used outside cannot 
successfully be painted upon with oil paint until it has been exposed 
to the weather for at Iqast six months—twelve months is safer, but 
there is a method by which the oil painting may be proceeded with 
immediately, which is, by giving the fresh Portland cement two 
coats of sulphate of zinc (white vitriol) dissolved in equal weight of 
water. This method was discovered by Mr. McNichol, of Washing¬ 
ton, D.G. It has been largely used and is almost invariably successful. 
After a couple of days of the application of the second coat, oil paint 
may be us^ freely. Another method sometimes used is to apply 
two coats of alabastine. 

As to the paint which is best adapted for Portland cement a great 
deal of difference of opiuion exists, but those weQ vAirscd in the 
subject believe that a mixture of 70 per cent, of white lead, 30 per 
cent, zinc oxide, ground together in about 80 per cent, of raw 
linseed oil and 20 per cent, of turpentme lyill yield a<paint which is 
very well'adapted for the purpose. In the last coat there should be 
90 per cent, pf raw linseed oil and 10 per cent, only of turpentine, 
and it is well to add one pint of good copal mixing varnish to each 
gallon of paint. In the actual application the paint should be well 
worked into the surface and each coat should be thoroughly dry 
before the applicktdon of another. Red lead is often added to the 
priming coat and plenty of thinners are used owing to the absorbent 
nature of the surface. 
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In making lepairs on exterior work with Portland cement it is 
well to remember that new cement must be kept quite wot during , 
the time it is setting, llhe author once had some repairs done in 
this ceiqpnt on a number of houses situated in a street which was 
built due west and cast. The work was done in the heat of summer 
and it was found that on those houses facing south the cement 
crumbled away under the touch, while on the opposite side facing 
north the cement was in excellent coudition. The explanation was 
that the moisture was drawn out by the hot sun Imforc the cement 
had time to set. 

There are now on the market special paints prepared for Portland 
cemeut, one of the active ingredients being Chinese wood oil {q.v.) 
mixed in proper proixtrtions. 

Stucco.—This is a term applied to any ordinary plaster or cement 
which is used to form the external surface oi a building; hence 
Portland cement, which is sometimes used for this purpose, comes 
under the head. * 

The treatment of individual stucco work will depend upon the 
composition of which it is made, and this is not alwa 3 rs easy to 
ascertain. If it is Portland cement, it may be painted upon shortly 
after it is set by applying a coat of sulphate of zinc or white vitriol, 
as explained under the head of “ Portland Cement.” If, however, 
it is ^ a different composition, the method usually followed is to 
use boiled oil with a little red lead in the fust coat only, and to 
follow on with a paint of ordinary compositiom It is the first coat 
that it is necessary to take great care with, and if this is satisfactory, 
the remainder of the paint may be practically that used on wood- 
work. For the first coat about 3| lbs. of red lead will be required 
to every 1 $wt. of white load. Many stucco buildings are found in 
London and other lafge cities, and these should have a finishing 
coat of zinc oxide so as to prevent change of colour by the sulphur 
contained in the atmosphere. The usual plan ik to finish such 
buildings stone colour by mixing French yellow ochre and a little 
umber to white lead, or umber may be used without the ochre if 
desired. It is curious to note how frequently painters'complain of 
stucco houses which are repainted with white lead changing colour, 
and various reasons are astigned, such os impure oil, bad turpentine. 
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etc, A case came before the aathoi recently in which a row of 
houses was painted, finished with white lead in the manner described. 
One of them became much discoloured after a few weeks, and the 
decorator was greatly puzzled as to the reason. It might be mentioned 
that the houses were painted in November, about the worst time in 
the year for paintingoperationsin general, especially on outside work. 
Doubtless the explanation was, that a chimney was in close proxi¬ 
mity to the house in question, and that the smoke containing sulphur 
was blown down during the bad weather on that particular house, 
and that the sulphur contained attacked the white lead and caused 
the darkening alluded to. If zinc oxide is used for a final coat, and 
a little good varnish is mixed with it, there is no risk whatever of any 
change of colour. Even a better method is to finish in zinc oxide 
and then ^ve a good coat of hard outside varnish. Although the 
expense is considerably added to, yet the durability will be found 
to fully jnsrify it. 

Plaster .—^The painting of plaster inside is not difficult it a good 
foundation can be provided. In old plaster work, there is often a 
good deal of patching, sometimes with different kinds of cement or 
plaster, and the result is that it is difficult to give a uniform 
finish. A coat of sulphate of zinc, however, will form a good 
ground, and three coats of oil colour nuiy be applied over this 
when dry. 

,If the plaster is new, and is to be distempered, it should have a 
cost of sulphate of zinc followed by a cost of oil paint mixed with 
very little turpentine, but plenty of oiL When this is dr^, it forms 
an admirable foundation upon which it is easy to brush distemper. 
When washable water paints or washable distempers are used, the 
same plan is followed, but sometimes it is necessary to size the walls 
if they are porous before applying the punt. Special sizes m'e 
made for the purpose 

Patent Plaster.—Several of the patent plasters, such os sirapite, 
adamant, etc., require a special treatment for painting. If they 
are left like ordinary plasters for a week or so before the paint or 
distemper is applied, it will be found that the surface has become 
quite hard and smooth, being in fact, almost like a sheet of glass 
^ giving no key whatever to any paint or distemper that may be 
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brushed upon it. The only successful way—and it is a simple one— 
to deal with these plasters or cements, is to apply a coat of sharp 
colour, ».e., one mixed with very little oil, plenty of turpentine, and a 
little gold siie; but it is of the utmost importance that this be applied 
to the plaster before it is set hard, indeed jwit as soon as the plaster 
is suffdenijy firm to withsUmd the pressure of the brush. It will dry 
as the plaster hardens, and form part of it, and it will give a key or 
grip to any paint or distemper which may afterwards bo applied. 
It will be understood that it wUl be useless to apply the sharp colour 
several days, say a week, after the plaster has been put on. Should 
such a case have to bo dealt with the only way is to roughen the 
surface of the plaster by means of coarse glasa-i)aper. 

Iron. —A great difference of opinion exists as to the best pmnt 
fur iron, and for many years a controversy has been carried on 
between engineers, architects and painters on this subject, one set 
of men claiming that red lead is the only satisfactory paint for iron, 
others being equally positive in favour of o:&de of iron, while still 
others claim that graphite is the all-imis)rtant paint fur this purpose. 
The writer lias groat faith in both rod lead and iron oxide, but when 
the iron is of an important character he would prefer to use one of 
the special paints fur application to iron that arc on the market. 
These are all composition paints, specialty designed for the purpose, 
and altBough they cost a little more than the red lead or the iron 
oxide they are well worth the additional expenditure. 

The first thing to be done in punting iron is to see that it is dry, 
and that all mill scale is removed, otherwise this is likely to detach 
itself later on, canying the paint with it. It is absolutely essential 
to get a good job that all rust bo removed, because it has been found 
in practical experience that if paint be applied over rust the oxida¬ 
tion jrill continue undenieath the paint film. It is of very great 
advantage if the ironwork has a coat of boiled oil or of red lead paint 
before it leaves the foundry, but where this cannot bl done it is a 
great mistake to let the iron rust before painting as is customary. 
To clean the iron wire brushes are used in conjunction with scrapers 
or even rough chisels. Thrae wire brushes are madean various forms, 
as shown in the illustration (p. 143), and some are like large tooth¬ 
brushes, very useful for dealing with the smaller parts, while the 
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larger brushee greatly faolitate the removal of tbe mat from large 
Bnrfaces. 

The very best way to clean iron is to use a sandblast, by which 
means it can be reduced to the state of polished silver, and if the 
jjhint is applied to this it wifi adhere and prove exceedingly durable. 
Four coats should be given, the first mixed with red or orange lead, 
which gives a good foundation, and the final coat should be a varnish 
paint. Messrs. Cushman and Gardner in a valuable book on the 
“ Corrosion of Iron ” give a number of recipes for paints for applica¬ 
tion to iron from which we extract the following:— 


White Paint. 

(By meiglit.) 

White lead . 

. 67 per cent. 

Zinc oxide. . . . - . 

. 20 

1* 

Asbestine . 

. 3 

it 

Calcium carbonate .... 

• 

. 10 

II 

Chocohle Colour. 

Metallic brown, neutral 

. 90 

I) 

Willow charcoal .... 

. 5 

i» 

Zinc chromate. 

. 5 

1 

Bed. 


• 

Bright red oxide free from acid or sulphur 

. 95 

II 

Zinc chromate. 

. 5 

• 

•• 

Another Bed. 

Bright red oxide .... 

. 65 

II 

China clay . . . . • . 

.‘16 

II 

Bed lead ...... 

. 15 

• 

M 

Zinc ebromate : . . . . 

. 5 

II 

Black 

Willow charcoal and bone black . 

. 68 

II 

Zinc chromate ’ . 

. 2 

II 

In^ pigment . 

. 30 

II 
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Greens. 

(By weight.) 

SSne oxide. 

. 45 per cent. 

Sublimed white lead .... 

■ 25 „ 

Inert pigment. 

. 15 „ 

Zinc chromate. 

. 5 „ 

Prussian blue. 

• 6 » 

Medium chrome yellow 

. 5 „ 

IFAife. 

Zinc ordde. 

. 60 „ 

Gorroded or snblimed white lead . 

. 30 „ 

Asbestos. 

. 10 ., 

Wire Fence Piiinl. 

Natural bright irdn oxide . 

• 05 „ 

Silica. 

• 20 „ 

Bed lead.* 

• 3 >, 

Willow charcoal .... 

. 6 „ 

Zinc chromate. 

. 5 „ 


■ Sefuniug to the last-mentioned Messrs. Cushnoan and Gardner 
say: “ Ground in oil alone this paint would afford a good protection 
to wire‘but when ground in a vehide of the following nature it 
would prove of even more value; boiled linseed oil. 23 per cent. 
raw linseed oil, 46 per cent.; Kauri varnish, 20 per cent.; turpen¬ 
tine drier, l!ff per cent.” 

It will be observed that red lead is used in these recipes very 
sparingly, and also that sine oxide and notably zinc chromate are 
favourites for tise on iron. 

Iiwrepainting iron the same process as that described is followed, 
wire brushes being employed as before. Unless the work is in a 
very bad condition it will not be necessary to give it'a coat of red 
lead, but ordinary paint mixed with hard varnish will produce a 
satisfactory result. It mav be mentioned that sometimes the use 
of red lead is objected to by reason of the fact thabit sets so quickly 
in the painter’s pot. In such a case, orange lead, which is a very 
similar pigment, may be used instead. 
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In preparing the paintwork on iron bridges and other parts o{ 
railways, etc., it is often found necessary to use special tools worked * 
by electricity. These may be described as consisting of a chisel and 
Imnuner combined, and by their use rapid taps are made and the 
loose scale quickly detached. 

Mr. J. Cruickshank Smith, B.Sc., N.C.S., in a paper read before 
the Point and Varnish Society on the “ Protection of Constructionsl 
Iron and Steel,” gave the following fundamental axioihs in connec¬ 
tion with the preparation and application of protective pamts for 
iron and steel:— 

‘‘ As to the paint—(1) The particles of the pigment should be 
reduced to the smallest possible size, and should be packed as 
closely as possible in the paint film. 

'* (2) There should bo absolute perfection in the incoiporation of 
the vehicle with the pigment. 

“ (3) The pigment and the vehicle should be properly propor¬ 
tioned, it bring always borne in mind that the pigment is the real 
protective (>.e., moisture-resisting) agent, while the vehicle binds 
the pigment and enables it to be spread uniformly over the surface. 

“ (4) The proportion of volafile constituents should be reduced 
to a minimum. 

“ (6) Moisture should be absent from the paiut, as also should 
materials capable of yielding water as a product of partial decom- 
^ position, 

“ (6) Acid and materials capable of ^ving rise to acid should be 
absent. 

“ (7) The first, or priming coat, is of great importance and should 
partake of the nature of a ‘ filler.’ In this coat the pigment and 
the vehicle should be most carefully selected and proportioned, as 
on it much of the efficiency of the succeeding coats depends. . 

“ As to the surface—(1) The surface should be perfectly clean - 
and free from moisture, rust, mill-scale and grease. 

“ (2) Not only should all ordinary surfaces be printed, but special 
attention should be given to bolts, rivets, nuts, ends of plates and 
girders, and all flanges or angles which have to be bolted together 
in order that tl^e paint may form an insulating coating. The 
omdition of ‘ metal-to-metal ’ will certainly induce corrosion. 
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“As to the film—(1) The drying of the film should proceed 
uniformly throughout its whole depth. 

“ (2) Change in volume during and after drying should be reduced 
to a minimugi. 

“ (3) The film will form an efficient protector in strict relation to 
the time during which it is impervious to moisture.” 

Or. J. Newton Friend, who has closely investigated the subject 
of painting iron and steel, gave the two following important facts 
as a result; - 

(1) The surface of a {>aint film on iron or steel does not always 
give a rorrerl idea of the extent of the corrosion beneath. 

(2) The addition of a small quantity of paraffin wax to linseed 
oil greatly enhances its protection factor. 

Bituminous paints have much to recommend them for the pro¬ 
tection of iron, provided that they do not lose their elasticily and 
gloss on exposure. The author has examined many difierent 
exposure tests made with various special pahits on iron, and has 
found that only about one-third of them stand for any length of 
time. There is an opportunity here for the engineer, architect, 
etc., to make tests for himself. Small pieces of sheet iron, say 
'6 inches by 4 inches can easily be obtained, and these, painted, are 
exposed, say, outside his office window. Each paint should be 
applied with a different clean brush or fitch. A record should be 
made by examining the different specimens periodically. 

* Iron, Spbcual Paints mb. 

The following brief list of special paints intended for application 
to iron, to aid,in its preservation, is not meant to be exhaustive. 
Ther^are doubtless man^ other special materials which might be 
strongly recommended. Those mentioned below the author is more 
or less well acquainted with, and they can be recommended as good 
paints of their respective kinds. 

fiVtsol.—Experiments conducted by the author show that this is 
an excellent punt when used as a rust preventatiye for iron, steel, 
etc. It is non-poisonous, and very durable. It is easily flowed on 
and dries with a hard, firm coat. For many purposes it takes the 
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place of red lead paint, and the coat per hundred square yards works 
out at from Ds. Sd. to Ss. 8d., as agaiust 8s. Id. to 8s. 3d. for red lead. 
When used on ironwork, galvanised iron, etc., it is necessary to thin 
with turpentine to the required consistency. . 

Silica-Graphite PrnW.—This paint has been used successfully 
on nuny important buildings, some of them, such as (Sharing Cross 
Station Roof, Cannon Street Station Roof, being very tryiug to the 
life of any paint. It is supplied in the natural colour, a dark grey, 
but may be had also in black, suitable for steel, smoke-stacks, 
border fronts, omamcutal ironwork, and surfaces subjeytoi to 
sulphurous fumes. It is also made in olive green and dark red. In 
cases where it is desired to finish with a light colour, a light paint 
may be applied over the silica graphite paint. 

Bkck Composition. -This is a substitute of Brunswick black, 
which resists heat and gives a good surface. It costs only Is. 3d. 
per gallon, and is only suitable for cheap work. 

Femibron Patnt.-iThis is non-poisonous, made on a base of steel- 
grey metallic powder. It covers well, end is economical in use. 

Ferrodor Paint .—Ferrodor paint is nnaflected by salt spray or 
ordinary chemical or atmospheric conditions, and has been largely 
used, therefore, for painting bridges and ironwork on the seashore 
and in other positions. It has been employed in mauy parts of the 
world with considerable success, and may be said to be suitable for 
bridges, structures of iron or steel, gasworks, piers and harbours, 
roofs, shipworks, etc. For the last-named purpose it has been used 
by the North German Lloyd Co. for some time past.' The natural 
colour of the paint is dark steel grey, having a brilliant metallic 
effect. The elasticity of the paint itself when dry is readily demon¬ 
strated by coating a sheet of zinc with Ferrodor paint, and then 
dissolving the zinc in a bath of sulphuric acid solution, which Jeaves 
the film of paint by itself. This paint is made in a variety of pleasing 
colours. 

The foregoing relates to “ Ferrodor paint.” Under the name 
“ Ferrodor,” the natural metallic powder is supplied, which contains 
about 96 per cent, of rustless peroxide of iron. It may, therefore, 
be employed with safety as the beat paint to be used upon iron and 
stqel structures of’ all kinds. Intense heat or cold has no effect 
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upon it, neither has salt, soft, hard, or distilled water. It also 
withstands acids, alkalies, etc. 

Brio’s Bituminous Enamels and Solutions.—Thexe is much to be 
smd in favoiu of these paints applied to iron, which are made on a 
base of bitumen. If the medium is a good one they are found tb 
last a considerable time. The above solution has been used on many 
important works, including the celebrated Korth Bridge. 


Steel. Mr. J. W. Laurie, in a pajwr rend by him beJore thelSighth 
Intcnuitinnal Congress of Applied Chemistry, gave the result of some 
interesting experiments he made with a view of ascertaining the 
durability of different paints when applied to steel. Without 
mentioning the details of these tests, it may be stated that the five 
paints which proved themselves most durable were, in the order 
named 

1. lied chromate of lead. 

2. Sublimed lead. 


3. Bed lead 

4. Zincchnmiate 



5. Corroded white lead, showed up very badly. 

Copper.- This may be pmntcd by using a coat of good water paint 
as a priming coat, but oil paint should never be applied to the metal 
direct. Sometimes the surface of the copper is roughened to give a 
key. When it is desired to give copper an antique appearance, 
such, for example, as when it is used on a roof which is exposed to 
view, or for flashings in bay windows and balconies, a solution of 
ratric acid or oxaUc acid should be given. This will be found to be 
effective and tc^ produce an oxidising effect fairly quickly. Another 
method is to use one part per weight of sal ammoniac, three parts 
per weight of tartaric acid, nine parts of eommou salt dissolved in 
fifteen parte of boiling water, to which solution while ktill hot eight 
parts by weight of solution of copper nitrate arc added. 

Galvanized Iron. —Ordinary corrugated iron, so largely used for 
temporary churches, school-rooms, sheds and wprkshops, is, of 
course, covered with the metal sine which is applied by merely 
dipping the iron sheet into the molten metaL Tins zinc fully 
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p^tecta the iron bcneatb from oxidisation, and should last at least 
two years or even longer. H however, it becomes partially detached / 
it is often necessary to apply paint, and this is first, often a big 
undertaking where there is a large quantity to be done. The plan 
dften followed is to use the paint contained in what the painters call 
the “ smudge pot," which means all the waste paint left over from 
various jobs ground together. This, however, is not derirable, 
because the labour involved justifies the. use of a much better paint. 
The author has found that the best means of dealing with a case, like 
that mentioned is to apply a good round coat of first-class washable 
water paint, and when this is dry to paint upon it oil paint in the 
ordinary way. The distemper adheres closely to the zinc, and forms 
an excellent undercoat for the oil paint. 

A good mordant or primer under oil paint for galvanized iron is 
to apply a solution of two ounces each of copper chloride, copper 
nitrate and sal ammoniac, dissolved in one gallon of .water in a glass 
or earthenware vessel' (not metal) and to add two ounces of hydro¬ 
chloric add. 

Under the head of “ Special Paints ” will be found descriptions 
of several mixtures patented and otherwise which are prepared for 
application to galvanized iron. 

Zinc .—Although some punters think it suffident to roughen the 
surface of metal zinc before it is to be painted by means of glass 
paper, and then give a coat of water pauit as a primer, a much bettor 
plan is to use the following mixtureDissolve equal parts of 
nitrate of copper, sal ammoniac and commerdal hydrochloric add 
in water; brush this fluid over the zinc and after twenty-four hours 
it will be found to be dry and will take paint. 

Another method is as foDows-Into some hydrochloric acid of 
full strength, drop small pieces of zind, which will be found to 
effervesce. When the effervescence ceases, add an equal quantity 
of water, and with a sponge tied to a stick wash over every part of 
(die surface to be painted. This will take off grease, and when dry 
it may be painted upon with safety. 

Boatc .—Theip are various spedal paints made for boats and 
yachts The beet the author has come across is made &om a mixture 
of zinc oxide and'white lead in the proportions of about one-thiid 
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of the former to two-thirda of the latter, these heing ground together 
in oil in a proper paint mill, and afterwards carefully strained. This 
paint is improved if a little varnish, which will resist the action of 
WBtor,Js added. Paint made in this way will withstand the actipn 
of alternate wot and dry conditions veiy well indeed. In a scries 
of tests conducted some twenty-five years since the. paint mentioned 
was proved to he.morc suitable and mure durable than any other. 

Siirfmru. In repamting a boat it is first nccessaiy* to either 
remove the whole of the old paint in cases where it is blistered or 
much discoloured, or to rub down to a smooth surface with pmuice 
stone and water if in a fair condition. This is best done by using 
one of the paint removers referred to elsewhere. 

Lead. -This metal is very rarely painted, but occasionally from a 
decorative point of view it becomes necessary. Provided that the 
lead is clean and free from grease it may be paintejl upon in the 
ordinary manner, excepting that the first or priming coat will, of 
course, not reipiire so much oil as if it were appficd to more absorbent 
wood. 

CVmvrw.—It is sometimes necessary to paint canvas, as, for 
example, when it is stretched over a frame to form a partition, 
although nowadays cumpo board or its e([uivalent is more freijnently 
used for tliat jmrposc. In painting canvas it is nccessar}' to give two 
coats of'sixe to which has been added a small quantity of alum. 
When this is dry onlinary paint is used with very little driers in 
first coat, and great care must be taken that the paint is not too 
thin, and thdl it is well rubbed into the interstices of the canvas. 
The remaining coats may be applied in the same manner as to wood, 
and of course any cohrar desired may be added. 

Steam Pipes and Radiatars .—In order to resist the heat of steam, 
etc., steam pipes and radiators cannot be painted with ordinary 
oil paint, as it would be soon destroyed. Aluminium paint, which 
dries with a silver-like finish and does not tarnish, should bo used, 
but care must be taken to select the variety which is specially made 
to resist a high heat. The underneath coats m^ be white lead 
mixed with baking Japan and ^Id size, but no oi]*,.hould be used 
excepting that contained in the ground white lead. The inequalities 
in the castings should be filled up with hard stopping, specially made 
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for the purpose. Sometimes “ gold paint,” t.e., powdered bronze 
mixed with a suitable medium, is employed, and as the bronze is 
supplied in a variety of colours, some pretty effects may be produced 
if desired. Ordinary paint may be employed provided that it is 
mixed with a little baking Japan with no oil. The final coat in this 
case should be a baking varnish, by which is meant one which is 
made of such materials that on the application of a high heat it 
becomes very bard. Such varnishes or Japans are used on iron 
baths, iron mantelpieces, and other metal work which is “ stoved,' 
that is, baked in a veiy hot oven. 

Ships.—The method of painting ships on the inside does not differ 
materially from that followed in house painting, but in both rases 
it of course varies considerably according to the class of vessel or 
house as the case may be. In a' first-class liner, natural wood, 
highly polished, white or coloured enamels are the rule, while on 
smaller vessels ordinary paint is usuaUy considered good enough 
for the purpose. Thbte is one point to which attention should be 
particularly directed, and that is the finish given to the sheet iron 
work, which is so largely employed on board ship for separating the 
rooms, bunks, etc. If these were painted in the ordinary manner it 
would be found that the surface being cold would have the effect of 
causing the moisture to condense on the cold surface and to run 
down in unsightly streaks. To prevent this a very thick coat of oil 
^ paint is given, and while it is still wet, powdered cork is thrown on 
the surface in generous quantities, in fact as much is applied as will 
stick. When this is dry, it is painted or distempered in the usual 

mann er. 




A much better plan, however, is to use cork cut into sheets which 
are affixed to the iron, and practically insulate it. Compressed 
cork is now supplied for this and many other purposes.It is 
composed of granulated cork united under great pressure by means- 
of u special waterproof liquid much stronger and better than ordinary 
cork, although it is cheaper. Sometimes parts of a building, such 
as metal work in a roof which is exposed inside, cause a good deal of 
trouble by the .moisture condensing upon it. .This may be dealt 
with in t^ manner abready suggested by using compressed cork. 

When we come to the outside or exposed portion of the ship the 
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question of painting is an entirely different matter. In a first-class 
liner paint of the best quality is usually employed, but in vessels of 
lower grade very cheap paints are often used, and this is renewed 
very frequently. The question of labour is under such circumstances 
of little importance, as the sailors do the painting when not other¬ 
wise engaged. Then the absence of smoke should be noted. The 
cheap paints wear away quickly, but are soon renewed. A good 
deal of very poor jmint is used on the minor vessels. 

The metal worknn board shipis frequently]iainted with aluminium 
]iaint on a white ground. The author has seen this class of paint of 
such inferior quality used on a certain hue of ships that it had to be 
renewed every voyage. If the best quality is selected it should 
last for a considerable length of time. 

In the above remarks we have not dealt with the paint which is 
applied outside of the ship below water-mark. These paints ate 
usually termed shiiis' bottom compositions, or anti-fouling paints. 
They vary considerably in composition but fnostly contain arseuio 
or other material which is destructive of animal life. Many firms 
make a speciality of this class of paints, and it has been found that 
special compositions are necessary for ships sailing in different 
waters; for instance, those going to the tropics, where animal and 
vegetable life quickly mature, nqnire a more poisonous composition 
than these sailing in the more temperate climates. Tramp steamers, 
or those sailing from place to place practically all over the world, aro^ 
usually coated with a composition which may be regarded as of 
normal or uAdium ingredients. 

(/'art* atd Barrows- -The best paint for application to barrows and 
small carts is red lead. Care must be taken to give a coat of varnish 
as a finish. It desired, a little black may be added to change the 
colour. A gooil many barrows and such like articles are painted by 
the dipping process, and in that case red lead is too heavy a 
material to use, as it quickly settles in the tank. 

■ Machinery.—G kj paint made by mixing white lead and black is 
sometimes used for painting machinery, but it is not suitable, as the 
paint must be of a nature that will resist the action of the oil, which 
is certain to come upon it from the bearings. Many special machinery 
paints ate made possessing this property, and they are strongly 

u 2 
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recommended for nse. The parts of the machine must first be 
thoroughly cleaned, thcit an “ iron filler ” should bo carefully used 
to bring all ine(]aalitieB to a perfectly level surface, care being 
tghen to B(|uep,se the filler in all impressions, so as t« fill up the 
holes. Tf ordinary paint is used it should be mixed with varnish, 
or a eoat of varnish bo given. Metallic sine grey (r/.o.) is sometimes 
used for umrhinery. The first roats of parts of machines are often 
done by the dipping process, which is described elsewhere. The iron 
filler above referred to can be purchased ready uuulc, or it can be 
composed of fine silica and whiting (about hull as much whiting as 
silica), adding a little black. This is ground in P(]ual quantities 
with good Japan and boiled linseed oil. 

Bremtries. -It might not at first sight be thought that any special 
paint would be rp(|nirefl for use in breweries, yet as a matter of fact 
malted liquors are very susceptible to certain odoiuw, and hence the 
greatest care must be taken in selecting paints for this purpose. 
Dr. Maximilian Toch, m his very practical work, “ The (ihemistry of 
Mixed Paints,” deals with the subject at some length. Ho says: 

“ The materials which do not affpet malted liquors in any degree are 
the busecd oil paiuts, the turpentine varnishes, the bensiue and 
naphtha paints, and the alcohol varnishes. Turpentine is absorbed 
to a very small degree by malted liquors, but without any deleterious 
effect. Benxine and naphtha, particularly the benzine of C3 degrees 
gravity, is not absorbed at all, and most gum resins are particulariy 
suited for breweries. The rosins which should not bo used in any 
brewery are those of the pine tar variety or of the coal'tar and pitch 
class. The enamels used in breweries for decorative and preserva¬ 
tive purposes are nearly all harmless, there being only one harmful 
sample that ever came to the author’s notice, and that contained a 
small amount of acetate of amyl.” 

Dr. Toch recommends that a black waterproof paint be used on - 
the' walls and the ceilings of the fermentation rooms, so that the 
gro.wth of any mould would at once be noticed, the first growth of a 
mould such as mycelium being always white. He strongly depre¬ 
cates the use of paint containing tar or amyl acetate, high grade 
gum dissolved in .bisulphide of carbon and cold water paints, the 
first and second named because of the objectionable smell, and the 
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last b(K»iusp it affords a uurspiy foi the prodiictioii of monld owing 
to the casein contained. 

Floors. - In finishing ordinary floors, which are not to receive a 
covering, such as iinoleuni, a stain spirit varnish is fre((uently used, 
but this possesses very little resistance to wear. A much better pfan 
is to first give a coat of bleached knotting followed by two coats of 
floor varnish. If the floor is to be stained a coat of linseed oil and 
turpentine should be first given to the raw wood. This will hold 
up the stain and prevent any jiarts becoming dark. There should 
be more turpentine than oil, and the mixture should be well brushed 
into the pores of the wood. This should be followed by a coat of 
stain and finished with one or two coats of floor varnish. 

In finishing oak or other hardwoods a different process is followed, 
namely, that of first applying a hanlwood filler. This is thinned 
with turpentine and nibbed with a brush into the pores of the wood. 
The superfluous filler is then scraped off, and one coat of knotting 
is given followed by two coats of floor varnilb. In this work it is 
sometimes deemed desirable to rub to a dull finish by means of 
powdered pumice stone and wati'r, which gives a very pleasing 
effect. 

Although paints are not much used in this conntiy on flours, 
preference being pven to stains, used either with a varnish or wax 
finish tliey arc very useful for certain positions, as for example, 
school-rooms, passage-ways, public halls, etc. Dr. Toch, in the^ 
woric already quoted, says: “ It is quite true that in former years 
floor paints Were good linseed oil paints which dried in from twenfy- 
four to forty-eight hours. The film was never hard, and owing to 
the large amount of linseed oil used in the manufacture of these 
paints they wiirc very badly. The present practice is to combine 
for flqor paints the inert pigments and hard-drying varnishes. A 
floor paint should dry sufficiently hard over night so as to show no 
scratch or heel mark m the morning. For the lighter shades, 
including the grey paints, lithopone forms an ideal pigment and 
China wood oil answers the purpose of a vehicle far better than 
linseed oil. A resin varnish cooked with China wood oil which has 
been properly neutralized gives a tough, elastic, and waterproof 
film on the floor which cannot be obtained by the use of the old- 
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{a«liionod vamiahes, if the time of drying be taken into considera¬ 
tion.” It should be added that floor paints are made ready for use, 
although their sale is very limited, 

pine, neUmal finish (/.—Occasioimlly it is found desirable, princi¬ 
pally for economical reasons, to finish ordinary pine with a natural 
finish, t.e., not to paint but to stain and varnish it. A familiar 
instance will bo a corrugated iron church fitted on the inside with 
match-lining of pine, where throe or four coats of paint would ho 
too expensive. The method followed is: -(live the wood two coats 
of size, with ])erhap3 a little stain, and then varnish. The knots 
should be previously treated with the lightest shellac varnish or 
knotting, as otherwise they will darken and spoil the appearance of 
the work. Although size is used to a considerable extent one way 
and another in painting operations, it is not a reliable article, 
principally because it is affected so materially by the humidity in 
the atmosphere. A better material is what is known as “ li(|uid 
filler.” This is a sort of 'vamish to which has been added some 
material which will fill up the pores of the wood, and hence give a 
level surface, to which a final coat of varnish may be applied. The 
filling material is usually cornflour, but in the best varieties silex or 
finely powdered silica is used. Where time and money are of very 
great im[iortance a material may be used composed of stain filler 
and vamish combined. This, however, will retjuire a satin' cost of 
, vamish over to produce a good result. 

When liquid filler is employed it is unnecessary to use size, as 
the filling material contained answers the same purpose. Some¬ 
times liquid filler and stain combined are used, and where great 
ecobomy is necessary, the work may be finished with two coats, 
namely the first stain and liquid filler and the last coht good church 
oak. 

Brickwork—It is somewhat remarkable that although brickwork 
in the United States and Canada is very frequently painted, yet in 
this country it is rarely treated in that manner. The very best 
pressed bricks do not require the application of paint, but those 
of a more absorbent nature are greatly improved if paint is 
applied. The improvement consists principally in the fact that 
the rain is excluded. It is possibly because the very absorbent 
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bricks use up so much paint that the method is not more usually 
followed. 

The fiibt thing to be done in painting brickwork is to rake out 
the mortar jointo, A thick coat of paint mixed with plenty of oil 
should then be given, and a second coat if necessary, b^use some 
bricks will take up the oil almost like a sponge. The next thing to 
be done is to stop the joiuts and all inequalities with hard stopping, 
as described elsewhere. This must be used freely in order to 
obtain as level a surface as is practicable. The oil in the stopping 
will not be absorbed provided that the coat or coats of paint undeiv 
neath have been of the correct compreition. When the stopping is 
fairly hard a good “ round ” coat of paint should be given, then a 
third and even a fourth, taking care to have alternate sharp and 
oily coats as is usual in all painted work. The finishing coat may 
be cither oily or flat us the case may require; but if the latter is 
preferred, because the oil coat shows up the inequalities, it must be 
not a flat coat in the ordinary sense, but on« which has a fair pro¬ 
portion of ml in order to bind the materials together, and upon this 
must bo dusted ground brickdust, if a yellow finish is required, or 
dry oxide of iron if a red finish is wanted. An even better method 
is to use for the final coat the special paints made for application 
to brick. These are bound with suitable material and dry hard 
without gloss. They may be had in several different^olours. 

When the wall is finished in the manner described it is then 
necessary to rule in lines representing the joints of the brick. This* 
may be dona by means of a straight-edge, and a workman who is a 
good liner, t.e., one who can strike a straight and firm line, can do 
the work very expeditiously. The straight-edge is marked with 
spaces 9 incheqand inches to reprMent the stretchers and headers, 
and the upright joints are drawn by hand without guidance, and 
without much difficulty. If desired, of course, the straight-edge 
may be used vertically for the same purpose. Special brushes not 
unlike a large tooth-brush are made for l^e purpose of lining in the 
joints, which may be tither white, black, or coloured, as may be 
desired- 

Not infrequently one comes across arches which present a very 
dilapidated appearance owing to poor mortar having been used in' 
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their (instruction, or sometimes from the tact that the bricks 
composing the arch, being “ rubbers,” are Um soft to withstand the 
weather. In such a case these arches may be successfully treated 
in the manner described, without it being necessary to paint the 
whole of the wall. The finish, of course, should accoiri with that 
of the surrounding brickwork. 

BlacMxHirdn.—hi the erection of schools, technical colleges, etc., 
it is often desired to finish ofi a portion of a plastered wall to form a 
blackboard which may be written or drawn upon with chalk. 
Although there are many compositions sold for the pur}iase, such as 
Bipolin slate-preparations, made in various colours, painters (juito 
frequently mix their own paints. If on plaster, all cracks and holes 
should be stopped with plaster of Paris, mixed to a thick consistency 
with the addition of a little blue paipt, and when quite dry, the work 
should be sand-papered until smooth. The next operation is to 
hang white blank wall })aper over the surface, taking care to butt the 
jouits, if any, and to rub out all blisters. When dry tlic paper is 
primed with oil paint and afterwards rubbed down with fine steel 
wool or glass jiaper. Two coats of blackboard slating are then 
applied, such, for instance, as made with one gallon of alcohol added 
to one pint of liquid shellac, half a pint of ivory drop black in 
turpentine, five ounces of powdered emeiy, and two ounces of 
ultramarine blue, or equal parts of powdered pumice stone find red 
lead ground to a paste in a mixture of turpentine and varnish 
may be used. A little lamp black is added to produce the dark 
colcmr, and the mixture is then thumed with turpentipe, added in 
sufficient quantity to make the colour dry perfectly flat. If 
the surface to be treated is new wood it should be first primed 
with oil paint, after which two or more coats of slating should be 
applied. 

Teak .—This wood, which is so largely used in railway carrikges, 
for shop fronts, and on vessels, requires a special treatment. It 
should first be given a coat of special teak varnish, which fills up the 
pores of the wood. Sometimes two coats <rf this may be necessary, 
so as to stop absorption of moisture. The finish should be two coats 
of good elastic carriage varnish, or the lost cost may be a special 
varnish made fofteak which nmy be obtained. It is advisable to 
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paint the back of all teak wood, wherever placed, with two coats of 
oil paint so aa to keep out moisture from this source. 

Factories and Worhhops.—Tbe Factory and Workshop Act of 
1901 renders it compulsory on the occupier to cause the inside of 
such buildings to be lime-washed at least every fourteen monChs. 
Washable water paints are sometimes used for the purpose, and 
then, of course, do not require to be so frequently renewed. On 
July 1st, 1911, the Beeretary of Btatc made the following 
order;-- 

“ In pursuance of section 1 (4) of the Factory and Workshop Act, 
1901 I hereby grant to all factories and pacts of factories which 
have been painted with at least two coats of a washable water paint 
as defined below, and arc rejrainted with at least one coat of such 
paint once in every three years, a special exception that the provi¬ 
sions in sub-sectiun'(.S) of the said section with respect to iimewashing 
shall not apply thereto. Provided— 

“ (1) That the paint shall be washed at least once in every 
fourteen nmnths. 

“ (2) That the name of the jaint used and the name and address 
of the makers of the paint, together with a certificate, in the form 
shown in the schedule hereto, from the makers of the paint, and the 
date of the original painting and of each washing and repainting 
shall ba entered m or attached to the General Kegistel: 

“(3) That nothing in this order shall be taken to affect the^ 
obligation of keeping the factory in a cleanly state, as prescribed by 
sub-section cd the said section; 

“ (4) That if it appear to an inspector that any part of a factory 
to which the exception applies is not in a cleanly state, he may, by 
written notice, require the occupier to limewash, wash, or paint the 
same; and in the event of the occupier failing to comply with such 
requisitions within two months from the date of the notice, the 
special exception shall cease to apply to such part of a factory. 

“ In this order a washable water paint means a washable paint 
which when finished for use contains— 

“ (i.) At least half its weight of solid pigment containing not leas 
than twenty-five parfs by weight of zinc sulphide as zinc white 
(lithopone) in each hundrrf parts by weight of solid pigment; 
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’* (ii.) At leaat tea parts by wragbt of oil and Tomish to each 
hundred parts by weight of solid pigment.” 

It should be added that some makers of washable paints in which 
lithppone is nut used take a strong objection to the wording of this 
order. 

PUck Pine.—hi this wood is of a resinous rharacter it is not 
desirable to treat it with water stain. IDither spirit or oil stain 
should be used in preference -the former if the work is to be hurried, 
but if time permits oil stain should be used. Equal quantities of 
both oil and turpentine should be mixed with the necessary colour^ 
ing matter, and a little liquid drier. This should be given three 
days for hardening, and may then be wax polished without diffi¬ 
culty. If the pitch pine forms part of a floor it should be twice wax 
polished, being rubbed down with No. 1 glass paper between the 
coats. The wax for the finish should be applied by an ordinary 
pound brush and allowed to dry. An ordinary soft scnibbing 
brush may then be lAed for the polishing, followed by a brisk 
rubbing with scrim cloth rolled round the brush, and filially a soft 
calico to give a finishing light rub. Weighted brushes are also 
made for the purpose, or there are special brushes to be had which 
may be fixed to the feet of the operator. This is the method largely 
followed on the Continent. 

Gasometers.—In the manufacturo and storage of coal gas Various 
fumes are given ofi which have a serious effect on any paint con¬ 
taining lead.•'For example, sulphucous and ammoniacal fumes 
cause white lead to become a dirty brown or black. Some years ago 
the owner of a considerable number of small houses built close to 
a South London gasworks sued the gas company because paint on 
the property mentioned was greatly discoloured. Doubtless this 
paint was lead, and the result was only a natural'one. Fui)f; lot 
gasometers and for all work within reach of the fumes given off 
should be of a special character, and contain a proportion of inert 
materials, but certainly not lead. 

Antimony punt is largely used for this purpose os it resists the 
fumes and remains white. 

ZtDB oxide or an enamel made with a sine ordde base is often used 
mort successfully;'' 
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Seaside. —^Punt, especially when it is made of white lead, is soon 
affected adversely by the action of sea air. The linseed oil con¬ 
tained in the paint seems under such conditions to lose its binding 
properties,‘and to become “ chalky,” i.e., it quickly reaches a 
condition when it will come off on the hand rubbed over it ahnoit 
like improperly bound whitewash. If a piece of black cloth be 
rubbed over the surface, white shows on it. The paint which 
experience has proved the most durable for woodwork at the seaside 
is zinc oxide for a finisliing coat, and if a little good varnish is added 
it is a distinct advantage. A mixture of zinc oxide and white lead 
in equal proiJortiouB is sometimes useil with success, but it is 
protmble that antimony [laiut (oxide) would also prove serviceable. 

Chemical Works, Laboratories aid Lmmlories.- White lead should 
on no account be used in these situations, as it is sure to be affected 
by the fumes which mure or less abomid in such places. A paint 
free from lead, such as is recommended for use under the bead of 
“ Gasometers,” should be employed iusteud.'aithongh zinc oxide is 
fre(|uently used with complete success. 

FAitu) Ihiett.- This process consists of rnbbing a varnished or 
painted surface with finely powdered pumice stone and water, a pad 
of felt being used for the purpose. Pre^oous to commencing the 
operation of felting down, it must be seen that the varnished surface 
to be treated is thoroughly hard and free from specks. Unless tMs 
is the case, the pumice powder is liable to go into (he-varnish and, 
bury itself os it were. If there are sn y specks they are very likely 
to show up on the finisheil work. T1 e materials required are finely 
ground pumice powder, water, and a piece of thick felt, a sponge, 
and a chamois leather. V'ery frequently, instead of a plain piece of 
felt, a specially made pad, such as that shown in Figure 32, is used. 
Witk the. pumice in a saucer, and the water at hand, the work is 
begun by moistening the felt pad with water, dipping into the 
powder so that some of that material adheres. The work is then 
rubbed lightly and continued until the surface is uniformly dull in 
appearance. To ascertain when this stage has been reached it is 
necessary to sponge the rubbed parts with water from time to time 
during the process. A large surface is usually rubbed in a circular 
direction, but it may be necessary to mb amply up and down in 
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other cases. When the felting is finished, the surface should be 
thoroughly washed with a sponge, using a brush as well if necessary, 
and then it should be dried with a chamois leather. (Ireat rare 
must be taken not to rub one place more tlian another, and to keep 
the powder and surface free from grit likely to scrape, the varnish 
when rubbing. Dnicss the washing off is done, with great care some 
little portions of the powdered pumice may be left behind, which 
wilt adversely affect any coat of varnish afterwards applied. 

Staininii Wood- -(Exterior). -There are a variety of ways of finish¬ 
ing wood exposed to the weather. If it is oak the best method is 
probably to give two or more coats of linseed oil to which has 
been added a Uttle tirtpenline. Fine or similar soft wood may bo 
stained very economically by using such material as “ Carbolineum 
Avenarius ” or “ SoUgnum.” Both these materials may be var¬ 
nished, if desired, with special vaniish supplied for the pimpose. A 
material named “ Mykantin ” has just been introduced by Messrs. 
Meister, Lucius and Btfining and bids fair to be a success. Under 
the head of “ Specifications ’’ will bo noted that stain* added to 
bensene and raw linseed oil may be used for this purpose. Benzene 
in this case takes the place of turpentine but it has the advantage of 
penetrating farther into the wo^ carrying the stain with it and 
therefore gives a better protection against decay. In half-timber 
work this metliod may be followed with safety. • 

, Wax polishing.—Petha^ the most pleasing maimer in which to 
finish hardwood such as walnut, furniture, or floors, is to give a 
thorough polishing in wax. Beeswax is used for the jlhrpose, and 
this is shredded into a pan and melted gradually over the fire. 
Turpentine should be added in a sufficient quantity until the wax is 
to the consistency of soft butter in hot weather. It should be allowed 
to cool, and then should be applied with a brush, allowed to^ry, 
and rubbed vigorously with a coarse piece of canvas or even with an 
ordinary scrubbing brush, and finally with soft woollen or cotton 
cloth until a polish is obtained. A second coat of wax should then 
be applied and the surface again polished until a satisfactory result 
is obtained. A preparation containing wax polish may be obtained 
which is claimed to have advantages over the home-made material. 

Colouring Pultgr^Many painters neglect to rmlour their putty. 
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although it is a very easy matter to get it approjiimately the colour 
required in the second and third coats. If the work is white or 
cream it does not of course require to be coloured. In other cases 
a little oik colour of a required tint may be added to the 
with advantage, and should be well incorporated with it. If 
the putty is very oily and soft dry colour may bo used, although 
this is not recommended. 

Rewoml of Tar- If a surface such as a fence has been tarre<i, it 


is practically an imiiossibility to remove tlie tar, but in many cases 
tar has become smeared over a surface which it is desired to paint. 
Slid it becomes a question of how to deal with it in order to get the 
paint to dry, which of course it will not do unless some special 


treatment is given. The tar may be 
softened by the application of bensene 
or benzol, which,'being an excellent 
solvent, is the best material to use. 
The tar can then be scraped off to a 
considerable extent. Two coats of 
shellac vamisli, or best patent kuotr 
ting, sliould then be applied, and the 
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surface can then be painted on without any fear of danger 


resulting. 

Santhu) Paint.—\\\ the United States of America Ihe process of 
sanding paint is very largely carried on, principally in connection, 
with architectural features, such as cornices, window dressings, etc., 


which are ulhde of galvanized iron, and are then sanded to imitate 
stone. Frequently in stone buildings the dressings, which are often 
of a very elaborate character, are thus sanded, the chippings of the 
stone forming*the main building being pulverized for the purpose, 
so asjo retain the same appearance. In addition to its application 
for the purpose named, sand may be applied to paint with consider¬ 
able advantage where great durability is required. The work is 
brought up in the usual way, and a very thick coat of paint is then 
given. The sand is then blown on the surface, a pair of speciaDy 
made bellows being used for the purpose. One of these is illustrated 


in Figure 1. 

Eramellitig {interior) on Wood, Iron, Slone, etc.—Some fifteen 
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to twenty years ago, the use of enamelled work was almost wholly 
confined to mansions or buildings of high class, and the work was 
done by applying a large number of coats, sometimes as many as 
tc^ each being rubbed down with powdered pumice apd water, a 
final coat or coats of a very light varnish being given. But of late 
years there have been placed on the market many good enamels 
which greatly reduce the cost of labour, and yet give an excellent 
result. These enamels, if properly applied, give a good glossy 
finish—some are made to dry fiat - which when allowed sufficient 
time to thoroughly harden, become exceedingly durable both when 
used inside and out. A different quality, it should be mentioned, 
is used in each case. 

Surocss in enamelling depends upon the under surface being 
properly prepared, and if the enamel be, regarded for the time being 
as merely a varuish, better results will be produced, because, the 
painter will know that it is iiecessaiy to have a perfectly level and 
white surface before ahy enamel is apphed at all. The usual plan 
followed for the production of the highest class work is to treat the 
knots and sappy portions, if any, with white shellac, and then to 
prime with one thin coat of white lead, which should be well brushed 
into the wood. After nail holes and imperfections are made good, 
a coat of white shellac is sometimes given over the whole of the work, 
and upon this* tliree coats of white paint, made of a mixture »f white 
lead and zinc oxide in the proportion of three to two, are followed 
by a coat of pure zinc oxide. If each coat is allowed to become 
thoroughly dry before another is applied, and the surface is nicely 
sandpapered, the result will be a surface which will g^ve a good 
foundation to the enamel. This should be applied rather freely, 
and if of good quality, all brush marks will rapidly disappear. In 
first class work a second coat of enamel may be applied, tb| first 
being rubbed down to a semi-gloss. It may be remarked that a 
special workman is usually selected to apply enamel, as it is not 
every painter who can do the work successfully. The finishing 
coat of zinc sBould be rather flat, and the coats underneath it 
alternately fiat and oily, as in the case of ordinary paint work. If 
,it is desired to tint tire-enamel, this can be done by adding suitable 
Stainers, but they 'must be of the finest quality, or trouble will 
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result. There are now on the market a number of under coats 
which are used for enamel work, and these are mostly composed of 
lithopone and yield good results, and considerably cheaper work. 

Very cheap work may be done on old woodwork by applying one 
coat of paint or washable distemper with another coat of oil paint 
on top, but such methods are not desirable, hlnamel work should 
be done well or not at all. In applying enamel it is necessary to 
see that there is an absence of dust in the nxim, and that the weather 
conditions are favourable. 

Filler for Porous Woods -The application of a lilling-up 
material for very large pores or open wood is necessary as a pre¬ 
liminary operation. The following formula is sometimes used:— 
Mix com starch or flour with shellac varnish on a slab and work 
this into the wood. After it becomes quite dry, sandpaper smooth. 
The finish on this is usually as followsPolish with shellac, using 
a cloth rubber, dipped in a little raw linseed oil. The shellac is very 
thin, and only a few drops of oil are used oif the rubber, after the 
manner of’French polishing. Upon this, if desired, ordinary good 
varnish may bo applied, living a full gloss cost. 

Another special filler, in which glue figures, may be made as 
' follows.Soak a pound of good glue in 7 lbs. of water until it 
becomes soft, then set on the stove, in a vessel containing hot water, 
and ]ct>it remain until the glue is perfectly dissolved. Add to it 
while hot from 1 to 2 lbs. of litharge and 2 lbs. of plaster of Paris. 
Mix all perfectly together. 

Here is a ^od paste filler that does not harden too rapidly. It 
is tough and does not shrink in the pores of the wood. Make some 
flour paste in the usual way, and boil it. Allow it to get cold before 
using, and haue it so stiff that it will just run when poured upon a 
mixii^ g board. Now separately mix whiting and linseed ml to the 
same consistency as the flour paste, then mix the two together 
and incorporate wdl. For thinning the mass use benzine, or a 
similar cheap fluid, and liquid drier in the proportions required to 
make the stuff dry right. It will require some eir"rimenting to 
get the mass rij^tly proportioned as to its ingredients, so as to get 
it to dry and harden and act in the usual paste fillet way. If you 
ate not successful with the first batch, note the proportions you 
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used, and cliange them slightly. The flour, whiting and oil may 
differ, as they undoubtedly do in nuny cases. 

The above recipes are quoted by Mr. A. Ashmun Kelly, who gives 
a^p the following recipes for fillers for various other woods:— 

Mahogany. -Take eijual parts by weight of whiting, plaster of 
Paris, fine pumice powder and litharge, to which may be added 
a little steatite or soapstone, and Vandyke brown, ochre or 
burnt siemia. Mix, then make to a paste with 1 pint of Japan, 
2 pints of boiled oil, and 3 pints of turpentine, and grind in a 
handmill. 

Walnut.—VLiK together equal parts of rye flour and China clay, 
colouring with burnt umber; mix to a paste with a thinner made 
from 2 parts of turpentine, 1 part boiled oil, and 2 parts Japan 
gold-sise. 

£ii»ny.--Make a filler with piaster of Paris and lamp black, mix 
to a paste with either Japan or gold-size. 

Golden Oak.— Take lO lbs. of good uncoloured paste filler and add 
to it 4 ozs. of burnt umber and } pint of best asphaltilm varnish. 
Mix to a paste. 

Dark Orth.—The filler for ebony wjll do also for dark oak, or burnt 
umber may be used in place of lamp black. 

Redwood. —To 1 lb. of com starch add 1 quart of turpentine, 
4 ozs. of dry burnt sienna, and 1 tablospoonful each of tuw*oil and 
, brown Japan. Mix well, preferably in a paint mill. 

Orth.—Gilder’s whiting, 6 lbs.; plaster of Paris, 2 lbs.; dry 
burnt sienna, | oz.; raw linseed oil, 1 quart; tuipcihtine 1 pint, 
white shellac, | pint; mix together. 

Or, mix together 2 parts of turpentine, 1 part of raw oil, and 
sufficient Japan to dry the filler in the usual tim»; add to this 
liquid fine silica to form a paste. . 

Or, mix together equal parts by weight of raw oil, Japan gold-size 
and turpentine. Add burnt umber in oil, or Vandyke brown, with a 
little drop-black in ml, to colour the mass. All such mixtures are 
better for being run through a hand paint null, in the absence of 
which mix well and run through a fine sieve. 

Cherry. —Best whiting, 5 lbs.; plaster of Paris, 2 lbs.; burnt 
lienna dry, oz.; .Venetian red, dry, 1 oz.; boiled ml, 1 quart; 
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toipentine, 1 pint; brown Japan, 1 pint. Silica maj hi naed in 
the place of the whiting and plaster. 

Light Foods.—Ordinary light paste filler will do for any light 
coloured wood that requires paste filling. But a little colour may 
bo added to tinge the paste and suit the colour of tho wood, for eyen 
the whitest wood has some colour. A published formula reads as 
followsGilder’s whitii^, 5 lbs.; plaster of Paris, 3 lbs.; corn 
starch, a lb.; calcined magnesia, 3 oz.; raw oil, 3 quarts; brown 
Japan, 1 quart; turpentine, I pint. Mix. 

Folnw/.—Mix together 3 lbs. burnt umber and 1 lb. burnt 
sienna, both ground in oil, and add a quart of turpentine and a pint 
of brown Japan diiere. Mix to a paste. 

Ash .—This bebig a very light wood it requires a filler with no 
colour added. It is also a very open-pored wood. Mix together 
2 parts of bleached linseed oil, 3 parts of pale Japan gold-size, and 
1 part of turpentine 'then add floated silica to form a paste. Thin 
for use with turpentine. 

While Pt«c.—-Surface with bleached ahcllat: varnish. 

Btrch.-I^urface with white or bleached sheUac, one with 1 lb. of 
gum to the gallon of alcohol. 

Red Gum.- -Follow the same method as advised for birch. 

Beech.—Hums as for birch and red gum. 

C’hestnwf.—This is a very coarse-grained wood, and the filler 
needs to be rather stiff. Use plain silica filler, either slightly 
stained to match colour of wood, or not. 

CAerri/.—Being a close-grained wood it requires only surfacing 
with shellac, same as pine, etc. 

Cypress .—^Fill with either a heavy shellac nr liquid filler, according 
to price. It is a close-grained wood. 

Ehn.—lbe Sims are coarse-grained and require the same filler as 
chestuut. 

Maple.—Surface or fill with white shellac varnish. 

Pitch Pine ,—Fill with white shellac. 

Rosemod.—k very coarse-grained wood and ne^s a spare filler, 
that indicated for mahogany answering the purpose. 

Sycamore.—A. very close-grained wood and may be filled or 
surfaced with orange-shellac. 

P.P. I 
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To KREl* IKSBCTS from IfRESU PaINT. 

Vcw things arc more annoying to a painter than to find, after 
lie has taken great pains to finish a building, that Tariona flying 
insects such as gnats, etc., have adhered and spoiled the appearance 
of the work. To prevent this trouble, half a pint of caiuphor oil 
shoidd be added to every gallon of linseed oil. This will slightly 
retard the drying of the jiaint, although it will not be injurious to 
its wearing (jualities. 

Taking away the Smell op Paint. 

Ordinary white lead paint, made from linseed oil and turpentine, 
possesses a distiuet odour which is much objected to by some people, 
particularly those in a delicate state of health. If lead is used, the 
best plan to follow to get rid of the smell is to place several pails of 
water in the room. This will absorb some of the lead fuiues, and it 
will be found eovered 'with an oily film after a few hours. Milk is 
even better still, and may be used in the same way. Still another 
method is to place a liberal ipiaiitity of fresh hay, steejied in water, 
in the room, and juniper berries are said to have the same effect. 

It is a fact, the reason for which has not thus far been demon- 
strafed, that aiuc oxide when mixed with turpentine and linseed 
oil has not the same objectionable smell as white lead, andrit may 
, therefore be used on an interior with safety. 

How Paint Dribs. 

The word “ dries ” as used in the above heading may be properly 
applied to distemper, which consists of chalk mixed with water with 
a little size to bind the particles together. In this' case the dis¬ 
temper dries and becomes more or less hard by the simple evapora¬ 
tion of the water, and it is important to note that distemper is very 
much-lighter in colour when dry than it is when wet. 

Oil paint, however, becomes hard in an entirely different manner. 
It does so by absorbing oxygen from the atmosphere, and thereby 
becomes solid. Driers, as already explained, are materials which 
' have a more or less considerable affinity. They are, therefore, 
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added to paint in small quantiti^ to facilitate the diying or harden¬ 
ing. It wQI be seen from what has been said that a supply of oxygen 
in the form of pure sir is quite necessary in order that oil paint may 
properly s(|lidify, but it may be observed that the practice sometjpics 
resorted to of shutting up all windows, and lighting gas jets when it 
is wished to dry paint on the. inside of a house quickly is one which 
is altogether objectionable. The couibustiun of the gas yields 
moisture, and retards the drying of the oil paint, which cannot 
possibly be assisted. 

Thk Brst Time to Paimt. 

A general impression appears to prevail that the best time to 
execute painting work is in the early spring. This, however, is a 
mistake, as at that period of the year, the air is more or less 
saturated with moisture, a condition which has a bad effect on 
the durability of the paint. The best tune to paint is doubtless 
the autumn, particularly if arrangements cafi be made to apply the 
paint afteff several days of fine hot weather, which will have the 
effect of making the work substantially dry. Another popular 
delusion is that jmint work cannot successfully be done in cold 
weather. The fact is that, provided the air is free from humidity, 
a cold day is almost as good as a warmpne tor paiuting, although 
in applying varnish and enamels it will be found that they will 
stiffen and become a little difficult to apply. 



C1IA1>™ V 


HOW PAINT AND VABMSIl SHOULD HE APPLIED 

The best paint and varnish in the world may be spoiled if they 
are unskilfully applied, and this fact is often overlooked by those 
responsible. The eondition of the painting trade as far as house 
property is concerned is peculiar, inasmuch as at certain times of 
the year painters have comparatively nothing to do, and at other 
times, such, for instance, as in the Spring, more than they can 
comfortably manage. Under these circumstances incompetent 
men are sometimes engaged and the results are distinctly bud. 

It need hardly be sahl that the Unit essential in old painted and 
varnished work is to thoroughly clean the surface and frtJe it from 
grease. In many cases which occur where paint and varnish 
remains sticky, the defect may be accurately attributed to dirt or 
grease in some form, and it will often be found that sticky parts are 
those which arc most handled, such, for instance, as the stiles of a 
door close to the lock or handle, church seats, etc. All work.of this 
.character should be thoroughly cleaned with sugar soap, a special 
variety made for painters, or it may be scrubbed with water to 
which a little ammonia has been added. In the case (£. very dirty 
work one of the paint removers mentioned elsewhere may he 
applied, but it must be wiped off almost immediately, so as not to 
remove the paint or varnish. , 

As to the actual appearance of the paint, it will depend upon its 
quality and-kind. As a general guide it may be said that all oranary 
paint should be well brushed out, that is to say, as little as possible 
put on the surfara; this, of course, within reasonable limits. It is 
aa old saying that oil paint should be applied as though it cost a 
guinea an ounce. Oer^ly two thin coats of paint are very much 
'more durable thap. one thick coat. Varnish, on the contrary, is 
flowed on, and—again within reasonable limits—as much as posribie 
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tihonld be put on. To prevent anjr poBsibility of tuiuiing, the expert 
workman alwaya finiahea with an upward atroke of the brush at the 
bottom of the work, aueh as the bottom rail of the door. 

As to the actual manipulation of the bniah -a aubject obviQiialy 
of ^p%at im{)nrtanee -Mr. C. E. Oliver, one of the must skilful brush 
experts the writer ever came across, has kindly written the 
following; - 

Just as there are many kinds of brushes to suit the. varied require¬ 
ments of the jiainting trade, so are there many ways of manipulating 
a brush to satisfy the peculiar properties of the various materials 
used. It would be just as insane for a painter to apply always the 
same method, as for a doctor to supply always the same physio, 
regardless of the complaint. The painter should be able to adjust 
his mcthixl and “ touch " to suit the material he is applying, and the 
want of abdity to do so has led to many disastrous results. 

There is a greater demand for this skill to-day than there ever 
was. With the increased output of ready^to-use matorials, of the 
rom|K)sit}on of which the painter knows little or nothing, and seldom 
troubles to inquire, with the fine-drawn specifications where two 
costs are o.xpeclGd to do what is to be considered the work of tour, 
it is more tlun ever important that the painter should do all in his 
power to e<iuip himself to meet the piesent conditions. His first 
duty Ibould be to leam all ho can concerning the special attributes 
of the materials he is called upon to use, and his second, to see that 
he is properly eefuipped to do them full justice. Paints generally 
may be divided into two maui classes; the “ flowing ” and the 
*' non-flowing.” Each of these classes contain varieties as widely 
divergent as “ gloss and flat," ” quick-setting ” and “ slow-setting.” 

It should be the painter's first care to find out to whieh class and 
variety the material he is to use belongs, as this wili determine his 
method of application. If the paint is of his own mixing, he will 
have learned sufficient for his purpose. If it comes to him ready for 
use, he should read carefully the directions accot^panying it; they 
are generally sufficient to indicate to which clw or variety the 
paint belongs, though we haves seen instances where such was not 
the case, and the user was left to find out for himself as best he 
might. The most important point is whether the material is of the 
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“ fiovrinf' ” or of the “ non-flowiiip; ’’ typo, as tho application of 
tlicso two is entirely opposite in character, and the next is whether 
it is “ quick ” setting or “ slow.” It will be found as a general rule 
thal^ all flowing materials am fairly quick setting. They must set 
or they would ran. It can also be taken for granted that all gloss 
enamels and varnishes are of the “ flowing ” type, while the under- 
coatings and oil paints are of the non-flowing class. This latter, 
however, has exceptions, for there are now on the market some oil 
paints and under coatings which have distinct flowing qualities, and 
it is very important to know this before commencing to paint. 

Let us take us an extreme example the application of two 
materials. 

(1) An oil }>aint of the non-flowing class and slow setting variety. 

(2) A “ flat enamel,” “ flowing and ipiick setting." 

In the former we have a material which allows plenty of time for 
spreading, but which requires crossing and fining down, and finally 
must he laid off so lighfiy that no brush marks arc viable. It is here 
that the painter's skill is most necessary, and it is not loo much 
to say that there are many old hands who have never acquired the 
art, and plenty of young ones who will never get the opportunity of 
doing so. 

The fust requisite for the application of this class of paint is a 
fine, flexible brush. Much good work has been done in thb past 
.with the well-broken-in pound brush, but the changed conditions 
to which we have alludid, coupled with the difficulty of bringing 
them to the right condition at the right moment, hatf led to the 
adoption of a secondary brush for laying off, generally of the full 
fiat black bristle variety, while the pound brush is only used for 
the actual spreading of the paint. There is much to be said in 
hvour of this method. It does not much matter whether tho 
pound brush is new or old; the fine black brush will remove the 
brush marks. Another and most important point is the fact that 
one cannot lay of paint finely with a brush which is charged with 
colour. The final touch must be done with a practically dry 
brush, and for this reason much time used to be spent in rubbing 
out the brush, genei;glly on the wall if available, in order to bring 
e the brush to a fit condition for laying off. 
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There was no need of a secondary brush when the number of 
coats allowed was sufficiently ample to allow of each one bein); 
spread out to its utmost limit. By the time a panel was covered 
the brush was nearly dry and fit for laying oil. No such brushing 
out is iwssibic now, and the successful painter is one who ran apply 
a gotsi round coat and still get it fine and free from brush mar^ ; 
and the use of a secondary brush, with its fine black bristles kept 
almost dry, will help him to do so. It is (|uite on a par with the 
grainer and his “ badger softener,'’ and is at the same time a splendid 
way of preparing these brushes for use afterwards in enamel or 
varnish. 

The application of flat enamel, on the other hand, is altogether 
different. Here we hove a material which is possesswi of the 
property of flowing, out rendering the fine laying off unnecessary. 
The pnncipal aim must be to spread it as (|uirkly and evenly as 
possible, and then leave it seventy alone. Small sections, such as 
panels, etc., should be laid in freely, crosseil once horizontally and 
laid oS vertically with a firm hand. Walls aud other large surfaces 
should not be crossed horizontally at all. The edge should be kept 
alive and the laying off done in a slanting direction from the edge 
inwards, and never in the opposite direction, or you will get marks 
of the brush end and flushes on the parts whieh have commenced to 
“ set.’* The method is precisely the same as lor distempering. The 
soft, pliable pound brush which we used for the oil paint is quite, 
useless for the application of flat enamel, or indeed for any of the 
flowing malerials. A fine bristle brush which has been kept sus¬ 
pended in turps is the most suitable, and the larger the brush is, 
within reason, the better. It is surprising how easy an enamel will 
work in a fotir-inch flat brush, and how solid is the result. Yon 
will find that the larger the brush you can conveniently use the 
better and cleaner will be the result, aud I am sure the governor will 
have no cause to complmn. 

The “ setting ” point of a material is one whiej mnst be quickly 
determined if good results ore to be obtained. No doubt you have 
seen the “ rucked ” or “ tippted ” surface which a painter will 
obtain with a varnish or enamel with which he is not familiar. 
This is caused by passing the brush too lightly over the surface 
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whicli has commenced to set, rucking it up. There is one way of 
removing this rippled surface, and it must he done q^uidcly. Wash 
out the brush in turps and “ twirl ” round until diy, then pass it 
firmly, but very slowly, over the surface, starting at the bottom and 
travelling upwards, just lapping over each stroke. The pressure 
must be sufficient to disturb the costing right through. It takes 
out the ripples and brings the under surface which has not yet set 
to the front. This will flow out and the situation will be saved. I 
have seen a nasty run taken from the middle of a flank wall by this 
method. It also demonstrates the correct way of laying off a thick, 
quick-sotting enamel or varnish. Prevention is always better than 
cure, so the painter should learn to apply all flowing mateiisls with 
a quick, firm hand, saving his lighter touches for those which do not 
possess any flowing ability. The future of the paint industry will 
no doubt call for all materials, be they preparatory or finish, to be 
sent out by the manufacturer in a “ flowing ” medium; by that 
means only shall we, in the face of a dearth of skilled painters in 
this age of non-apprenticeship, be able to obtain that excellent 
finish for which our British painters have justly been renowned. 
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PAINT AND COLOUR MIXING 

In Older to muke this book complete it is deemed advisable to 
include some instruction on pauit and colour mixing, although full 
instructions have been given on the subject in the author’s book 
“ Paint and Colour Mixing,” the fourth edition of which was 
published in 1910. 

The usual plan adopted in mixing paint is to place a little oil in 
the can so as to prevent the pigment sticking. The white lead, 
zinc oxide, nr whatever other pigment may be used, is then put in 
the can, ml and afterwards turpentine are hdded, and the whole 
mass is beaten up by means of a stick or paddle. This is a very slow 
and tedious process, but, remarkable to relate, it is one which is 
ioUowed by the majority of painters. A far better way is to use a 
paint mixing machine, which may be purchased for a few guineas 
and which will turn out as much thoroughly mixed ^nt in a few 
minute^ as can be obtained by mixing in the oidinary way by hand 
in an hour or more. In conjunction with the paint mixing machine, 
or if even the hand mixing is resorted to, it is very necessary that 
strainers or a series of strainers are used to remove any small and 
hard dried particles which may be in the paint, and which would 
greatly mar the appearance of the finished work. There are 
various types *of paint mixing machines on the market, varying 
largely in size and efficiency. The latest product of this kind 
is the “ Decorator ” mixer, which is made in two sizes, one to 
hpld a gallon and the other half a gallon. The construction is 
simple and the actual mixuig parts are made o^gnn-metal. To 
farilitate cleaning the mixer can be lifted out of place on an iron 
hook which is provided to receive it. This container is swivelled, 
so that the contents may be poured out into a paint can very 
readily. Another paint mixot mode by the same firm (Messrs. 
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Torrance & Sou, Ltd., Bitton, Bristol) ia entitled the “Little 
liiant.” This holds two and a half ^alloiu and will mix paint in 
a few minutes. Extra containers to save cleaning for change 
of^ colour are supplied. 

Under the head of various surfaces to he painted infonnation has 
already been given as to the best paints to be used. It now only 
requires to give mixtures for producing various colours, and it 
should be here observed that opinion varies very largely as to the 
exact hue of various named colours. In the (Hty and Guilds of 
Ixjndon examinations in Painters’ and Decorators’ Work, work is 
often required to be done in ce^in named colours, as, for example, 
pink, pea green, etc. In the actual examples submitted by students 
from the various technical schools if. ia made very clear that no 
definite understanding exists as to what the colours named, as well 
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as others, imply. Pink in the minds of some of the students 
evidently means anything from a bull to a deep vermilion, while 
pea green ranges from a sjckly light green of no particular tendency 
down to a gfeen which is almost black. In the following list of 
, colours no proportions are given for the following reason: The 
strength of colours of different manufacturers vary so very largely 
that it would be unpossible to give proportions, uifless one was 
familiar with the strength of the colours that are to be used, but the 
instructions may be taken to represent colours of average strength 
and quality. • 

In the absence of a proper paint mixer, a revolving barreljbutter 
ohum may be used, and it is parlacularly useful in dealing with red 
lead, which is notoriously difficult to mix. 

A tool whicl^ only costs a few pence is that shown in Figure 2. 
It is made of cast iron, and considerably facilitates the mixing of 
paint. ■ • 

/Ipricol.—Chroine yellow mixed with a little vermilion and a 
weiy little lake will produce this colour. 
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This is a ilark red pnrplc, which inay be obtained by 
mixing e<jual parts of lamp bla%, Prussian blue and bright red. 
For a bright begonia additional red should be used. 

Bricii. --White lead, French ochre and vermilion will piodnce 
this colour, the ochre l)eing varied in proportion according to tlie 
tint desired. 

Bronze Red. —Any bright red may be used with the addition of 
black and a little yellow or orange. 

Oomine.—This is a well-known bright red colour which cannot 
be imitated, but should be bouglit ready made. 

CamtUion Bed. The beat way to produce this colour is to take 
pure vermilion as a base and add carmine and zinc oxide until the 
desired rich colour is obtained. It should be observed that the 
colour is not suitable, for outside use as it is certain to fade. 

Cl/tret .—^Venetian red and yellow ochre glazed with crimson is 
sometimes used to produce this colour, but ultramarine with twice 
its bulk of carmine, with the addition of a little vermilion, may be 
used instedd, if desired. 

Pompeian Bed.—Tuscan red tinted with orangfe and a little red 
gives a good Pompeian red. 

Purple.—The usual method is to mix ultramarine and vermilion 
with white and perhaps a little crimson Ifke, but light Indian red, 
white lead and idtramarine blue may be used instead,*if desired. 

Bose Colour. - Zinc oxide should be tinted with carmine, which , 
gives a beautiful rose, but it should be noted that this colour is not 
suitable for Aitside exposure. The colour called “ royal pink ” is 
produced in the same way, but is a little stronger. 

Royal Purple.—This colour is best purchased ready made. It is 
a peculiar red colour which cannot successfully be imitated. 

Solmon.—Vermilion with a little lemon chrome yellow added to 
white lead gives a good salmon colour, but raw tieima, burnt sienna 
and burnt umber are sometimes used. Some prefer Venetian red, 
chrome yellow and white. , 

Signal Bed.—This is a very bright red which may "be purchased 
readymade. It can bo imitated by mixing orange red, vermilionette 

and Paris white. 

Terra CoUa.—One part of burnt sieima to double the quantity of- 



12 ^ 


COMMEBCIAL PAINTS AND PAINTING 


white *inc gives a good terra cotta, but Venetian rod and orange 
chrome may be used instead. Burnt umber, mixed with iron oxide 
and white ui different proportions, gives varying and pleasing 
shades of terra cotta. 

FUxk Co/our.—Ocbie with a little Venetian red is added to white 
lead or sine oxide to prodiuw this colour, or orange chrome yellow 
and Venetian red may be used instead. 

Geranium .—This colour is best produced by glasing Indian red 
with madder lake, but there is no difficulty in obtaining geranium' 
red already mixed. 

Iniian Red. —This is a well-known colour which is quite permanent 
and consists ehiefly of iron oxide, which may be mixed witli any 
other colour without affecting them qr itself being affected. 

Light iJed.—This colour is also called burnt ochre or burnt Koinan 
ochre, and is obtained by calcining yellow ochre. A ted obtained 
by tmting white base would bo termed pink. 

litliTC.—Bright Indian red with a little ultramarine blue and a 
very small quantity of yellow is added to white to ^)duce this 
colour. 

Magenta .—^Mix together carmine and vermilion and add a little 
ultramarine blue. 

on flose.—White lea^ or sine oxide tinted with French ochre, 
Indian red afid a little lamp black will produce this colour? 

Plum Cofour.—Equal parts of white lead, Indian red and ultra¬ 
marine blue, will g^ve plum colour, which may also be obtained by 
mixing together ultramarine blue and carmine with% little white 
and a little yellow added. 

Wine Colour.—To a mixture of carmine add a little ivory black. 

Peacock Blue.—This beautiful colour can be made by tinting 
cobalt with a little white and a little Chinese blue. , 

Pruaiian Blue .—^This is a very strong and useful colour, and a 
little'goes a long way, so to speak. It is not suitable for using iU' 
distemper, but ^ one of the best blues to uSe in oil paint. It cannot 
be imitated, but should be bought ready made. If dry, i.e., in 
lump form, the best 'qualities have a peculiar bronze appearance 
whi^ Bometimeh'is thought to be indication of inferior quality,, 
'^hile the reverse is actu^y the case. 
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Sky Blm.—'Bm is mixed in the same way aa azuie blue, which ia 
practically a ^onym. 

Biscuit ColmiT. —If zinc oxide is used as a base and a yellow or 
ochre with a^touch of umber is used to tint it, a variety of pleasing 
biscuit colou^ tints may be obtained. , 

Buff—This colour is, of course, very largely used in various 
schemes of interior decoration. There arc many ways of producing 
it, the commonest being to take French or yellow ochre and use it 
for tinting white lead or zinc oxide. 

Cadmium YeUow. —This colour is purchased ready made and must 
not be mixed with chrome yellow, emerald green, or any pigment 
containing copper or lead. Zinc oxide should.be used as a base, 
and cadmium added thereto will produce some exceedingly attractive 
effects in varj'ing dcgTOS of brilliant yellows. 

Anhcerp Blue. ■ This colour is obtained ready made, and Bruns¬ 
wick blue is often used in its place. 

Azure Biwe.—This colour is practically the game as sky blue, and 
is made hf mixing cobalt with white. As, however, the former 
colour is expensive, ultramarine and zinc white arc frequently 
.employed with the addition of a little green. 

Bronze Bte.—Black is added to Prussian blue to produce this 
colour. 

Brurutmk Blue. —Prussian blue is lightened with .jvhite lead or 
zinc oxide. 

Ckirtese Blue.—This is a term applied to the highest quality • 
Prussian blue, although it ia sometimes applied also to an inferior 
quality. 

i'rendt Blue.- Is a cheap grade of ultramarine. 

Hdidrope.—jL bright ri^, ultramarine blue, and zmc oxide may 
be used successfully to produce this colour. 

Ind^.—lt is very difficult indeed to imitate this colour success¬ 
fully, but black and Prussian blue may be employed in cases of 
necessity. 

Lavender .—oxide or white lead is used as aAiate, to which is 
added a little carmine and ultrai^arine with also a little ivory black 
for outside work, but if inside the black may be omitted and ultra- 
marine and carmine used instead. 
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Uawx .—^This beautiful colour ia best obtained ready made, and 
it should be noted that most varieties have a veiy greyish appear¬ 
ance when viewed by artificial light. There arc several ways of 
producing the colour, the best probably being to employ 4 parts 
of»oobalt blue, 12 parts of oxide of sine, and 1 part of camune lake. 
If this mixture is too expensive, yellow ochre, blue black, and 
Venetian red with a little white lead or zinc oxide will give the 
desired effect. 

Crmm .—^French yellow ochre with a touch of Venetian red added 
to white lead or zinc oxide gives an excellent cream, but if a parti¬ 
cularly pleasing effect is desired Naples yellow added to zinc oxide 
will give a better colour. Buffs may be considered as practically 
deep creams. 

Chrome Yellow .—This is the weD-known yellow so much used by 
painters. It is a chromate of lead, and although exceedingly useful, 
possesses the disadvantage of darkening when exposed to impure air. 

Gold.-It is sometiipee desired to give the appearance of gold, and 
the best way to do it is to add to golden ochre a little varmilion, or 
white lead may he tinted with light chrome yellow, French ochre 
and vermilion 

Itxiry .—This colour is best produced by tinting zinc oxide with 
Naples yellow, but a medium chrome yellow added to white is 
usually emplt^ed. ’ , 

Latum.—Borne varieties of lemon chrome yellow may be used 
alone and give an excellent result, but some prefer to use chrome 
yellow added to white lead with a very little green. 

OH ffoH.—This may be produced by mixing ochre and burnt 
sienna, or be obtained in the same way as described under the head 
of “ Gold,” with a little burnt umber added. 

Oronpe.—Orange chrome yellow can so readily be obtained ready 
made that no admixture is necessary. 

(hford Ochre .—^This is the name applied to yellow ochre of a 
brilliant shade. As a matter of bet, there is now no real Oxford 
ochre in existem*!, the mine having been many years ago exhausted. 
Sometimes to obtain the brilliancj a little chrome yellow is added. 

Portland Ntone,-—White is used as a base, and the tint is made by 
adding equal proportions of yellow ochre and taw umber. 
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Frifftfose. This light greenish yellow can be obtained ready 
made, but if a mixture is necessaiy use 3 parts of green, 4 parts of 
yellow, and 10 parts of white. 

SoM Colour.- Yellow ochre with a little burnt umber is added 
to white to prtxluce this well-known colour. ^ 

Apjtif Green.- (Ihromc green with a little orange chrome is added 
to white leail or siinc oxide. 

Bronze Green. - -Use middle chronic green, blue black, and burnt 
umber. Sometimes yellow and black are added to white. 

KtnerM Greea.—This colour contains a considerable quantity of 
arsenic, and its use for purposes of tinting baa therefore to a great 
extent died out. Imitation emerald greens which are non-poisonous 
can lie obtained. It is a most brilliant colour and quite near in hue 
to the green of the spectrum. 

Inrmble Green. This is made by mixing black with green, which 
gives a greenish hue to the mixture. 

6Vee«.—White lead should be used as a base, and French 
ochre, bright green and a little lamp black ad^ed. 
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TOOLS AND PLANT 

It is not deemed ncccsgarr to include in this work a very minute 
description of tke tools and plant used in painting, but it is thought 
advisable to mention a few of the most important. Some space is 
given to brushes and their care, because those tools, if of good 
quality—as they always should be—are quite expensive; while 
apart from that consideration, cheap Or badly cared for brushes are 
so often the direct cause of bad work that special attention is drawn 
to them. 


Bbbshtss. 

It may be laid down as a general principle that it does not pay to 
purchase inferior brushes, and although the first cost of the highest 
qualities is high, they will, if properly taken care of, last so much 
longer than inferior articles that they ultimately more than pay 
for the difference. Rut the chief advantage of good tools of this 
character is the'greatly superior work which may be done by their 
aid. It is almost impossible to get good results by usuig a flabby 
bristled brush without spring or elasticity. Inferior qualities of 
painters’ brushes are frequently adulterated by the admixture of 
horse hair, etc. This, however, can be readily detected by pulling 
out a few of the bristles and examining them under a strong glass. 
If true hOg’s hair bristles, they will be found to taper and to have a 
pointed shaped end, while if horse hair has been used, the end will 
be cut ofi squai^. 

' It is said tkat false bristles are now made in such a manner that 
the above tests will i|ot answer, di they blaze in exactly a mmiW 
way to genuine bristles when a light is applied to them. The beat 
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pUu is, perhaps, to drop a few bristles on a hot stove lid or gas-stovir’ 
top, and notice the odour. 

There are no natural white bristles, and when one buys a white 
bristled brush it means that bleaching has been used, which tiji.ds 



towards destroying the natural elasticity of the. bristles, which is 
perhaps the most important quality for them to possess. 

(Iroiind Unishei). These may be considered tlic prinrii)al brushes 
used by the decorator for applying ordinary paiut. They are made 



Ro. A—Ov»l (iruiuid Brush 


in various forms, some by machinery and others by hand. They 
vary in sise and are marked respectively Nos. 1 to 8. The medium 
sisc is dhed for most work. As the bristles of a new ground brush 
are too long to apply the paint uniformly,it is usual to use a “bridle,” 



fio. 5.—One-Knot Qnmnd Brush. 


This consists of tying up the bristles by means of a string, carefully 
wound around the lower portion of them. When the bristles are 
worn down this bridle is removed. In many varieties of ground 
brushes two small hooks or their gquivalent are provided to receive 
the ends of the cord, and there are also various forms of bridles 
which may be partialiy removed as the bristles wear down. 

P.P. K 
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S(uh Toobi,- -These brushes may be regarded as small pound 
brushes, and are employed for painfing window sashes and other 
small parts, and also for eutting in where required. It is necessary 

that they be ma^e of good 
bristles, and the highest 
quality of the machine-made 
variety is growing in favour, 
as the metal ferrule holds the 
bristles very seoirely. 

Fitrhas .—These small 
brushes arc usually made of hog's bristlra enclosed in a little fer¬ 
rule. When they arc bevel edged they arc used for liuitig. The 



Fio. 0.—Bound Dutttor. 



7—WatJdn’i Patent Duab'r. 


ordinary shapes are employed for " cutting in ” ornamental imint- 
ing, etc. 

Ihuitera. —T^jpre are Bever&l forms of dusters, which, as thfi name 
implies, arc used for removing the dust before the painting is 
proceeded with. Idome patterns 
are flat and others round. The 
former are useful when dusting 
down a staircase, as they may be 
used between the balusters. 

They ate also of service when 
dusting jambs, reveals and cor¬ 
ners. . 

Yamish Brushes. — Ab a rule 
the fiat or oval>bihiahes are pre¬ 
ferred for applying varnish. They are made to taper to a chisel- 
like point, which ,i* p^uced, not "by grinding, but by placing the 
bottom of the bristles in a cup or holder which is raised in the 
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middle, rorreepondingly to the chisel shape of the upper end 
produced. 

Probably the most convenient form of this brush is one recently 
invented by Mr. C. E. 

Oliver, which is shown 
in the illustration, 
and is known as the 
“ Namcl - Var.” It 
is made by Mcssit,. 

JTamilton & Co. *» Nsmel-Var” Vamibh Brush. 

This brush is of a 



shape which may best be described as of a flat oval type, and it 
possesses several important features which are not usually found 
in a brush. Its great merit is that it is a clean brush. The plain 

_steel ferrule, being entirely 

fSiwnHH free from rivets, ofiers no 
R harbenrage for dirt or fluff, 

^ -=-4. r •: It may be easily cleaned, 

'[• tj the peculiar flat shape of 

J.-IO. io.-mowh.g 

twist it in and out, and so 
clean it from colour and particles of grit, etc., in a very short time. 
I’erha^ the most important point of all is that it iiaprovided with 
means of suspension, which ensures it being kept clean when not 
in actual use. 


Varnish Ijrushes arc often sold as “ lily-white," which really 
means that the 


bristles have been 
bleached. There is, 
however, no advan¬ 
tage hr white bristles 
over ^y or black, Pro. ll.-OTsIVirnish Brush, 

excepting that they 

show dirt more plainly. Black bristle brushes are now gaining in 
favour, because, while being quite as good or even better than the 
white variety, they are somewhat cheaper and more lasting, 
Diilemfer Sritshes.—Distemper brushes are employed for apply- 

K 2 
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^ ^'wMtowaah, distemper, washable water paint, etc. They are 
made in several shapes, some being knotted as shown in engravings. 



Fw. 12.—Ovftl B(*vi‘l]o(l VarniM) Bniah. 

or there may Iw three knots, or even a single knot. Other forms 
are without knots at all. Another form has comparatively short 


bristles, so that it may be used for those paints which arc likely to 
harden in the brush, such as various gypsum products. 

Stippkrs are also made in various forms. They are large flat 




Kitt 14—Throo-Knot (Jojipor Wire Bound Diitempor Bruiili. 

brushes with a handle at back, and are used to stipple or dab 
freshly distempered' or painted work with a ■view of breaking up the 
surface into minute depressions, which gives a softer effect than 
would otherwise be the case. ' 

TH Care Bnikta .—^It is of the greatest importance that brushes 
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bi‘, ki-|tl in f’lmd cotiditinn, luiil Ibis <-4(ii only bi' (lour by lliviiif; Ibcm 
roiifibint nttiPntinii, anil Mi'in;; ilial. I.hry arc t.lionnii'lily cleaned 
before bciii); put away in atore. It ia iiaual to jilacc new jamud 
bruahcB,’ uaah toola, etc., in water to swell the paita and hold the 
bristles more firmly in position. Wlien this class of brush isVni- 



Kiii l.~i. —(^p)icf Iloimtl Disiemijor Bniih. 


iwrarily out of use, for e.Yample, when not required for use fur 
the next day or two, it should be cleaneil and then suspended in 
raw linseed oil. hfany, if nut most, jiainteia use water for the 
purpose, but this is ubjeetiunable because jt affects the elasticity. 
Others ^se turpentine, and this is even more destruetive of that 
important quality. The object of suspending the brush is to avoid 



16.—Htipplins BniHh with Kercriublc Kh3. 17.—S^pler with 

, HiJKlio. Bridge Uandlo. 


the twist at the bottom of the bristleB which would occur if the 
brush were unsuspended and which would render it praetically 
useless. 

Brushes that are not to be used for some time should be thoroughly 
cleaned by first rubbing the pajjit out, then washing in turpentine 
or better still benzene, which is cheaper and quicker, afterwards 
giving them a thorough cleansing with warm water and soap. They 
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Bbould tlien be plHCvil in h fnirly cold place until nxiuiied for use. 
A paint brush should not bo used in varnish as a generai rule. 

Varnish brushes, after use, should bo scraped on the outside to 
remove any hardened varnish, and then they should be washed in 
turpentine, and presseci out between clean paper, not nibbed out, 
as this would remove some of the paper, and cause them to be 
dirtied. They should be suspended in raw linseed oil or preferably 
in varnish of the same quality as that they are to be used in, but not 
of course spirit vaniish, which is not left exposed. Very old 
hardened brushes may be softened and turned to use if they are 



Fw. 1&—Diving Bell BiuaIi Holder. 


soaked for a considerable time in benzene or one of the liquid paint 
removers referred to elsewhere, or if neither material is avjulable, they 
should be soaked for twenty-four hours in raw linseed oil, and after¬ 
wards in hot turpentine. Stippling brushes should invariably be 
cleaned immediacy after use. They are expensive, and if badly 
treated they are quite useless for their purpose. The ptace in 
which they are stored should not be too dry, and they should be 
suspended so that the bristles cannot be twisted. A go^ plan is to 
use a small box /or each; having two cleats to catch the stock of 
the brushes. , 

Bnuh BMers.—M already stated, it is necessary in keeping 
brushes iii good condition, to ^opt means to suspend them. There 
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are various contrivances on the market for tins purpose. The 
“ (livini; bell ” is made in two separate forms, one of which is 
shown in Figure 18. The smaller one carries six brushes and is 
intended to stand in a paint kettle. Figure 
18 is made in various sizes ranging from 
twelve to thirty brushes, and intended for 
placing in specially made boxes, which have 
a cover to keep off dust. This brush holder 
consists of twists of wire, forming clips 
which securely hold the brush in position. 

Another serviceable device of the same 
character, but a different shape, is the 
“ llidgely,” shown in Figure 19. This is 
made in two sizes, 9 inches and 18 inches 
long respectively, and consists of a toll of 
wire, between which the handles of the 
brushes are placed. ^ 

Poi»jf Strainer*.—The necessity for strain¬ 
ing paint, so as to take away every particle o% speck which would, 
if allowed to remain, considerably mat the appearance of a painted 
surface, has already been insisted upon. There are several different 
forms of paint strainers, the simplest of which is shown in Figure 20. 
Othej forms have the gauze bottom detachable, being kept in place 
by a band. One of the latest 
forms, Beaumont’s patent refill* 
strainer, is pr6vided with re¬ 
movable bottom consisting of 
gauze fastened to a metal rim 
which fits into the receiver like 
a lever in. By having a number 
of gauze bottoms of different 
mesh the straineis may be made suitable for varnishes and paints 
of different qualities. 

Blom Lamfi .—^Although pamt solvents or ^emovers have made 
such progress in recent years, burning-off lamps arc still used to a 
considerable extent, particular!y for outside work. There are many 
forms, of which one is shown in Figure 21. 



« 

■ Fia. SW,-~Palut Strainors. 



Pia. 19 —The Ridgoly 
JiruNh Holder. 
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The “Kasilit” limiji ia iiaed for petrol, and Ima patent warm¬ 
ing and aiart'ing Ininirra. Hnth l^miera arc neir-rleaning, aii<l 
no ciuaiimg pin la leipiited. Some. decnraUira pivler a Swediali 
form of lamp which Inima benaoline. 

Still another lamp of Swediah origin ia lumle l4i bum Imralim oil. 

SmffMnu! aid Lnddem.- - Owing to the fact that the work of 
painting and decorating uanally takea comparatively little time, it 
is not uanal to erect elaborate aeaffolding, such aa would be neeeaaar)’ 
when a structure ia to be erected. Various forms of extension 
ladders are employed, or other means adopted to meet the particular 
case. In Figure 22 we show an ordinary extension lailder which 



* Km. 21 - -The‘‘Eairitit” BlowLamp. 


saves a great deaUof time in adjusting to the proper position. It 
will*be observed that a ladder can be raised by the simple means of 
pulling a rope on the ground, thus raising the, ladder to any height 
requii^. Clutches which move automatically are brought into 
position, and hold the rung at any place desired. ' , 

Figure 23 shows what is known as a pmntcr’s window cripple, 
which is provided for a man to ait down while painting the outside 
of 8 window. It is provided with adjustable irons which prevent it 
getting out of positVm. A clever and useful invention is named the 
Kruse Patent Scaffold Wall Cradle, and a general idea may be 
obtained from Figure it consists of a strongly built but cora- 
■paratively light framework, which is supported on the rungs of a 
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ladder by anhstantinl limika, operated by two haiidlea, one uii each 
aide. When the workman wialva to move the cradle cither up or 



Klu. 22.~-£iteiuuon Laddk'r. 


down he steps from the platfoim oif to a rung, turns the handle and 
so lifts the clutches from the i*ung. He then walks up or down the 
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£}.—pAitttcr’M Window' (h'ipplo. 

ladder in the ordinary way. When he wishes to descend, lie allows 
the handle to turn back and a hook spring; forces the clutches again 



Pia. 24.— Kruso’s Wall IVtillo. 


Fio. 2d —^Kztmuon Tow«r tiaddur. 
Closed. 



on the rang. The plbiform is fitted with an extension for use when • 
nearing the ground.^ The mannlacturers are Messrs. Stephens and 
Carter. 
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i’vrhii]iii t'lic iiiohI iiwful Itidilcr whii'lt run bi' uhciI for n (minU'T 
whi'ii treating the reiling nf a largeaiH'ii liinlding, Hueliasn (own hal), 
church, etc., in the cxteiiHion l.(iwer hulder which la iihown, ill two 
different forms, closed and extended respectively, in Mgiircs 2!) and 
2fi. It fnnns a firm base, and ran be ivadily mnved from one place 
to another. 

Ladder Brackets—In order to hold the ends of a plank to ladders 
special brackets are usually einployed. These arc of varinns forms, 
one of wliieli is shown in Figure 27. 

Swing Cradles. -These useful appliances aie much employed by 
paintois and save a ronsidctablc amount of time and money in 



Kia. S7.—Iiddilci Brocket. 


erecting scaffolding from the. ground. They consist o^ a “ boat" or 
platform tailed in at front and back, and are suspended by strong 
ropes or wires from the roof. Pulleys provided enable them to be 
raised or lowered at will. In the illustration is shown a house in 
course of being repainted, in which swing cradles ate used. - 
Palmers’ Patent Travelling Cradle is a distinct improveihent on 
the ordinal form, as its construction permits of its not only being 
raised or lowered, but also moved to any point from one side of the 
front to the otiiei? This is effected by suspending the cradles on a 
stout wire cable at the top of the building. An ingenious but simple 
mechanism causes the cradle to move to any position desired. 

, Of coarse much painting is dune from ordinary ladders, but in 





Fiq. 28.-~IlluB(ratuig the Ubo of Swing Cradlex. 
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Fio. 29.- ScaffoHing, Wiatminutor Aiipy, ly Mewtu. Slfpiem »nd Ourter. 
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imrrow streets aiul in iiiuiiv other nitiiatioiiK the hub of crazies ia 
iiujiemtive. t, 

(llassiKijirr. ■ This la touph |>a]M’r the aiirfaee of wliieh is covered 



Fic. 30—VanniiR PorniK of Wiiv BiuhIo s for Cloiiiniiji Inm hpfoie KojMuntmf;. 

with tiiielv erusliial f;liiss or siliea flint. Formerly sand was usisl for 
theimr|) 0 Ke. I!lttss)iiiper la-iirs various niimhers, deiiotiiif; the liiii'- 
iieaa. 0. heiii}; very line, is siiitiihle for delieiite work. 

Sln’l ll’iaif. Of late yeiim, {;laBaiai|)er for ruhinii}’ down has to 



t’ni 31.—Brooke’s Knotting Ikttlle. 


some extent been superseded by ii material known *as steel wool. 
This is not a waste proiluel, but i» speeially made for the purimae, 
and it consists of very fine, hair-like lengths of steel which are so 
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made tW wben bunched together they possess a sharp edge. Steel 
wool is used by taking a bunch in the hand and rubbing it over the 
surface, when it will be found that it smooths quicker than glass- 
I>sper and gives a surface free from scratches. It is made in four 
grades; the finest of them ran be used m place of jwwdered punure 
stone and water. Another advantage claimed for the material is 
that it will reach the interstices of the finer mouldings and any 
places which it would be almost impossible to reach by menus of 



JAu. 3S.—Fad for Rubbin; Dom Fsinted anil Ttrainli tVorl. 

ordinary glssspaper. If desired a little nil uiay be used with the 
finest grade. a 

When pumice stone and water are used, there is alwavfi a certain 
risk of a little grit being left behind which mars the finished surface. 
This is impossible where steel wool is used, provided of course 
that the surface is dusted down on completion. 

In many parts of the Continent, notably Holland, the finest 
grade of steal wool has wholly taken the place of puwdered 
pumice stone and water for rubbing down varnish, and it effects a 
considerable saving of time. For ordinary painted work glass 
pnper continues to be used. 

Paint Mill.-A paint mill is of considerable importance for use in 
gtiuding up waste paint, but in modem times it is not so much used 
as formerly, owing to the increased use of ready pnpared ^ints. 
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DEFECTS IN PAINTEES’ WOSK 

Khwbvkb carefully paiuters’ materials may be selected for their 
particular purpose, and however skilfully those materials may be 
applied by a practical man, unexpected defects will sometimes 
appear which it is very difficult to account for. To take a simple 
example, a row of stucco fronted houses were repainted with white 
lead paint in the late autumn. Exactly the same paint and thin¬ 
nings were used on all the houses. Within a few days of the comple¬ 
tion one of the houses was found to be cossideiably discoloured 
(datkemsi) wliile the others had not changed. The correct e.xplaua- 
tion in this case probably was that the painting was done during 
windy weather, and that the smoke from an adjacent chuuncy had 
been blown against the front of one of the houses, when the sulphur 
coutaincd in it hail aiTeeted the white load and caused it to become, 
darkened. 

Quite frvipiently defects arise from some simple matter being 
overlooked. The most familiar example of this in coimectiou with 
varnish workds a haU, where it is sometimes found that the wall an 
one side will be cloudy and “ blooming,” while the rest of the work 
done with the same varnish will not be affected. Such an apparent 
phenomenon is f xplained by the fact that the halt door was left open 
during ihe time the varnish was being applied ; the stream of cold 
ait striking against the varnish in the warm hail would be almost 
certain to produce the unsatisfactory result aDuded to. 

In other cases, defects in pamting may be doe of course, to the 
use of materials, which although good in themselves are nnsuited to 
the purpose for which they are employed. Again, one material may 
act adversely upon another—as, for instance, ultramarine, if mixed 
with white lead, will lose its characteristic colour, owing to the 
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Btilphur it contains. In some cases the workmanship is at fanlt'-as 
for example, when varnish does not dry hard, the/issumption is that 
the work was not thoroughly cleaned: and this is jiarticularly the 
case when seats in a chnreh or public meeting plaec are being dealt 
with'. Then, again, paint will sometimes be found to remain soft, 
even after it has been applied for several weeks. If the surface was 
thoroughly clean, and the materials composing the paint were of 
good quality, the. true explanation of the trouble would probably be 
the USB of an excess of driers. 

Enamels and varnish when applied in cold weather sometimes 
unaccoimtably show a lark of gloss. Now these materials are both 
difficult to apply in cold weather; they pull on the brush, and 
necessitate the workman using much more force than would be the 
case in wann weather. With the object of lessening the labonr, 
some workmen surreptitiously add turpentine to the varnish or 
enamel, and give rise to this defect. 

So often are complaints received by the manufacturers of painters’ 
nmterisls tliat the larger firms almost always employ an expert to 
inspect and report in great detail upon work which is not tumeil out 
satisfaruirily. It is suggested that architects slnnld not blame 
either the workmanship or the material when work “ goes wrong,” 

. but should communicate \yith both contractor and manufacturer, 
and endeavour to get to the seat of the trouble. 

The subject is clearly of such importance that considerable space 
would have been given to it here, but for the fact that a bwik * 
dealing with th4 whole subject has recently been issued. Wc may, 
however, refer to a few of the more important parts of the subject. 

Bleeding of Reis.- This defect is fully described under the heading 
of “ Materials ” and “ Tests.” 

Blistering.—Ym of tlie troubles which seem to be iiiik.parable 
from painters’ work are more persistent or more difficult to'account 
for in some cases than blistering of paint. The blisters may arise 
from—(a) Too njuch or too little oil in some of the coats; (b) the 

(t 

> “ Paint and Painting Defects, Their Detection, Cause and Cure." 
by J. CruiokBhaiik-Smith, B.Sc., P.C S. London Trade Papers 
Publishing Co., Ltd., 1912. 
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ap^icatiou of too thick a coat, or what in practically the same thiug, 
too little bnuhing out; (r) hnnuitahlc ronditiona of the surface; 
(i) improper materials used in the paint; (e) locality. 

Takinfi^ these defects separately, attention may be again called to 
the desirability of varying the quantity of oil and turpentine iti the 
various coats in order to promote adhesion between them. But this 
nmy be over done, and the eoats may be too oily or too fiat, and hence 
the proper key would not Ik! given. When blistering occurs from 
too thick a coat of oily paint, it has probably been put on by an 
inexperienced workman. It is for this reason that amateurs find 
their paint so often blistering. In applying all oil paint cousidei* 
able exertion must be used, and the paint should be put on as 
though it were very valuable and scarce. 

The mismtable condition of the surface is another important 
element which causes blistering, even when the paint is of the correct 
quality and is put on in a workmanlike manner. These conditions 
may consist of exudation of rosin from theiknots or other parts of 
the wond ; or more frequently the blisters micnr from moisture in 
the woixl, which has been painted too soon afterTain or fug. Under 
such conditions, the heat draws out the moisture and converts it 
into steam, which raises the film of paint. When improper materials 
are used m paint there is a tendency t^blister, but it does not blister 
frequently from this cause. • 

Locality causing paint blistering means simply that a particular 
door nr other painted work is in a position where it catches the full 
force of thetsun. • 

The author has found that the best cure for badly blistered work 
is to take the paint off down to the priming, and then to give two 
coats of good.water paint. This paint when dry cannot blister; it 
can lAime off altogether in flakes or otherwise, but any amount of 
heat or moisture underneath cannot cause it to form blisters. Upon 
water paint may be put ordinary oil paint, taking care that too much 
oil is not used. 

BUstering of varnish rarely occurs. The bhater usually consists 
of the whole paint film togethv^ with the varnish, if any. When 
varnish does blister, it may be attributed to spots of grease under 
the varnish. Excessive heat will also cause it. 

L 2 
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This serious defect arises either from moisture which 
attacks varnish while setting or is'coiitaiued in tl^ gum from which 
the varnish is made. It may also arise from impure air contained 
in the apartment in which the varnish is applied. Blooming appears 
soiuothiug like the bloom on a ripe plum, hence the name. It is a 
somewhat remarkable fact that it is more likely to occur on high- 
grade varnishes than on the cheaper vanety. To avoid blooming 
it is important tliat the vamisli should be applied m a well-ventilated 
room of umfomi temperature, about 60 " F. is the best, and care 
should be taken that cold air is not adnutted until the varnish has 
set hard. It is also necessary to ace that the varnish taken from 
the store is not much colder or hotter than the room in which it is 
to be used. Blooming often oeeiirs in damp houses, and in churches 
in the vicinity of the font or baptistry. To provide a remedy is 
difficult. Rubbing the surface with a soft cloth dipped in paraffin 
oil or raw linseed oil, and fuially polishuig with a soft chamois 
leather, will sometime^ effect a cure, but the blooming is always 
likely to re-occur, and a second treatment will then be nee^i'ssary. 

Occasionally bloeming is caused by ammonia in the air, and in 
such a ease it is due to a chemical change and cannot, tlierefore, be 
remedied. Mr. J. 0. Smith states that rubbing tlie surface over 
with strong acetic acid and afterwards polishing with a clean leather 
is also sometim^ beneficiBl. In difficult cases the ventilation,of the 
room should always be carefully attended to, particularly if a gas 
stove is used. 

Ij^runmnck Great turning Blue .—^Many architects agd property 
owners have deplored the fact that wood and other work painted 
with Brunswick green has changed after a few mouths’ exposure, 
becoming almost blue. This change is due to a chemical action 
between the Prussian blue and chrome yellow of which the gx'^n is 
partly zhade, and when it occurs there is no remedy. 

As a matter of fact, Brunswick greens are rapidly going out of 
favour, as permanent greens are now to be had in a variety of pleasing 
shades which cost but little more. Of these, the “ Suffield ” greens 
of Messrs. Mander. Brothers are strongly to be recommended. 
Lincoln green and zinc green ate alki much better than Brtmswick 
green. 
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Brush Marks .—^Whuntho marksof a brush show onthocomple^on 
ol painted work it indicates fither an improperly prepared surface 
which remains absorbent, incompetency in applying the paint, 
nr a defect .in the mixing of the paint which is too thick for the job. 
Cheap Imishes containing a large amount of adulteration are* also 
responsible for a good many brush marks. Indeed, it is douhtfnl 
whether the best ’’ brush-hand," as an e,x|)ert in applying paint 
is called, can altogether avoid these marks if he is compelled to use 
such a brush. Ordinaiy paint, distemper and enamels flow nut 
after they are ajiplied and the brush marks quickly disappear. 
In finishing flat work on a wide e.x]ianse, say, for instance, the wall 
of a large staircase, it is difficult to eliminate brush marks altogether, 
and it IS for this reason that stippling is done on such work This 
is dabbing with a special bnish called a “ stippler," which takes out 
all brush macks and divides the surface into minute depressions 
which gives a ver>' soft and pleasing effect when viewed from a 
(listaiire. • 

dhaltimi. - This (eriii is applied to oil paint which loses its original 
nature and takes a condition like imperfectlv'bound whitewash. 
In other words the paint will partly come off on to the hand or a 
piece of black cloth when nibbed against it. The defect is due in 
a greater or less degree to the prishing of the oil in the paint, and 
it is treipiently found to occur iii white lead painh when e-xpsed 
to sea air. There is no remedy, but to avoid the same trouble 
when npinting differeiit paint should be used, and the best in the 
opinion of tlic author is cither to use for the final coats sine oxide, 
nr a paint made of white lead and sine oxide with a small percentage 
of barytes, which should give a lasting paint and one which will 
not chalk. , 

CissUij (if Farnis/i. -This defect may be said to be an exaggerated 
form of pitting. In other words, the varnish at certain points 
does not adhere proprly, and hence there is no uniformity. If, 
fnr example, varnish is applied to a surface w!iic>' has been painted 
so as to leave an oily surface there, will be more or less difficulty 
exprienced in getting it on. A little whiting rubbed on will often 
assist in removing this trouble, and the practice is often resorted 
to in grained work. 
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(}daun, Fading of.- When colour fades it is usually due to 
free lime in plaster, such as in the &se of distempers and water- 
paints, or it may occur from the colours being naturally fugitive. 
On another page will be found a complete list of colours which 
are ^rmanent, and those which are more or less fugitive, and also 
those which arc susceptihle to certain fumes and affected by free 
lime. 

Cracking of rnrawA. -This is the same defect ns erasing, but 
is of a more extensive character, 

CVnirfinj.—Three general reasons may lie given for this 
delect:—(a) Insufficient adhesion between the vaniish and the 
surface to which it is applied; (b) The varnish being ton thick 
or viscous; (c) The vaniish being applied ton liberally, as might 
very easily happen in cold weather. When crawling occurs from 
either of these causes there is no remedy except removing the old 
coat and revamishing. 

Crazing <f VffiwwA.-e This defect consists of minute iiiterseetiiig 
cracks which appear over the surface, and it is usually duedo using 
a hard varnish ovei'an elastic one. It may also be due to an inherent 
fault in the varnish itself, owing to the excessive Uoe of hard gums, 
but inasmuch as these gums are expensive and hard to melt the 
defect rarely arises from this cause. Extreme cold will sometimes 
cause varnish to erase. > 

Bamj! Wufis.—The cure for damp walls is freijuently outside 
the scope of the decorator, being a matter fur the builder. For 
example, when a wall is damp owing to surface water coming through 
or when it forms part of a basement, a cure depends upon building 
a second wall to separate the main wall from the soil. Sometimes 
dampness of a wall arises from want of a damp-coutse. but this is 
only found in old buildings or those situated in the country. ‘ The 
building laws of most cities re<{uire the insertion of a damp-course 
in every case of a newly erected structure. If one must be inserted 
this can be done hy shormg up the building and putting in lead, 
slate or cement, say 18 inches to 2 feet at the time. 

Sometimes rain'will be found t(s drive through a wall. ^In other 
cases unsound'bricks may here and there lead to trouble. The old 
method of coating a wall with load foil may now be regarded as 
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practically obsolete, as mnch better results may be obtained by 
using one of the various speci^ities which are sold for the purpose. 
In cases of extromS difficulty the following method is recommended, 
having been used on several oceasions by the author when dealing 
with half basement houses. Having tried a number of specialities, 
the difficulty was alwavs reached of getting the wall dry or nearly 
BO before the material was applied. Large fires were made in the 
various rooms contained in “ devils," but even then the walls 
still renuunecl damp. Under these circumstances the whole of the 
plaster on the wall" was stripped of! and the work was replastered 
with Portland cement to which a little sand had been added. 
This proved ipiite effectual, as, of course, the cement will settle 
111 the. presence oi moisture, in fact, it is necessary for it to become 
hatd. Kometimes the dampness arises from sea sand containing 
salt being used in the mortar. In this case it is imjiossible to with¬ 
draw the salt and the best way is to treat the wall with Portland 
cement. The following are some of the mixtun's reenmmeuded 
by various authors* 

(1) 'I^'o coats of petrifying Injiiid. 

(2) (W. the wall on the outside with a mixture of linseed nil, 
rosin and tallow or beeswax. 

(3) Dissolve 6 lbs. of chloride of caleuim in 2 gallonwof soft water, 
settle ^and drain. Reduce in a sepanfte vessel 1 gallon of collceT^ 
trated silicate of soda or water glass with I galldli of hot water. 
Mix well and strain. When using the liipiid on old walls all the 
paper, whitewash, or loose, plaster must bo .removed. Apply 
the chlonde of calcium mixture and immediately afterwards *the 
silicate of soda solution. Tf not dry within two or three hours, 
follow ivith a second coat of the water glass. Unless the chloride 
of calcium is ftmployed the latter will be useless. 

(4) *The Painters' Magazine gives the following: TiO lbs. air 
slaked lime, lU lbs. glucose, 2| lbs. powdered alum, 2 gallons boiled 

Uifiseed oil, 5 pints oil of eucal 3 r})tus, are placed in a small barrel 
or tub, and H gallons of warm water gradually added, stirring 
in the meantime until all is dissolved. If this liquid is too stout 
to work freely, more warm wifter is added. Any lime.-proof pig¬ 
ments, such as zinc oxide, oxide of iron reds, ochres, umbers, lime 
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blue, ctff., may be mixed with the liquid and applied on the inside 
of,such walls as those mentioned, buj at least two coats are required 
to obtain the desired result. From 3 to 4 lbs, of p^ent are requited 
to the fKallon of liquid, excepting in the case of umber or lime 
blue, where 1 and IJ to 2 lbs. is ample. If this damp-resisting 
paint does not give the rrault looked for the remedy must be applied 
from the outside of the wall. 

(.I) The following is said to be a good application for dampw'alls:- 
Dissolve J lb. of mottled soap in I gallon of water. This composition 
IS to be laid over the brickwork steadily and cqrefully with a large 
thick brush, but not in such a manner as to form a froth or lather 
on the surface. It must be allowed twenty-four hours to dry on the 
walls. Now mix J lb. of alum with 4 gallons of water; let it stand 
twenty-four hours, and then apply it over the coating of soap. 

The operation must be performed in dry weather. 

(A) Another method is to use 8 parts linseed od and I part 
sulphur, hcateil together to 278° V. in an iron vessel. 

Aitntlier Waterproof Coaling.- Bosin oil 60 parts, rosin SO jmrts, 
white soap 9 parts. Apply hot on the surfaces to be pmteeftni. 

Dissolve in 4 galftms of warm water, 1 cwt. of slaked Imie, 7 lbs, 
of sugar and 1| lbs, of slum. Add 1 ^llon of boiled oil, 2 pints of 
eucalyptus. Hore water may be added as may be necessary. 

• The following are a few waterproof paints suitable for apjilica- 
tion to damp wsUs, but there are many others to be had; -- 
Inertot jg described as a waterproof preservative paint which 
is useful for protection against dampness, acids, alkalies, salt water, 
etc.,tsnd may be used on iron, cement or concrete surfaces. 

Helena is an enamel paint prepared in twenty-four colours 
and intended for use on damp walls. When dry it can be washed. 
On new work two coats are required, the second bmug aqplied 
after the hist is thoroughly dry. The surface to be enamelled 
must be free from grease and dirt. The second use for this material 
is aa a coating on new plaster which it is desired to cover with.. 
wAll paper. Two, coats would eSectually prevent any discoloration 
of the pattern. 

PtmAin’i ND.K. Stone Fluid is u transparent, liquid which is 
brushed on like paint. Its action is claimed to be that of thoroughly 



1S3 


DEFECTS IN PAINTEBS’ WOPjK 

waterproofing the outaide walls by forming an inert film’throngh 
which water, moisture, or any^otm of dampness cannot penetrate. 
It may be used successfully to prevent stone dwaying. 

Irrmilf. -Tmnitr is supplied in the fom of a fine mineral powder 
packed in'metal cans. It is mixed with water to abont the oon- 
sistency of ordmary whitewash and spread upon the desired surface 
with a brush. It is particularly suitable for application to concrete, 
brickwork, etc., and is strongly recommended for application to 
damp walls. 

ttuhhermt.- This •speciality is used for coating outside brick 
or stone, but it ‘c also largely used on newly plastered walls, or on 
those which have been patched, so as to permit papering to be 
done without the risk of the colours fading. One gallon covers 
about !I0 S(|uare yards, and two coats should be given. 

/Imc/piiiiij.—This term is applied to varnish which loses its 
gloss, and the detect is generally due to an absorbent undercoat 
or inijierfcct filling of the wood, especially if it is hardwood, such as 
oak. Unseasoned timber is particularly apt to cause deadening 
of the varnish applied to it , 

Effmacencf on Etriek and Etmw Worl'.—Not infreciuently new 
buildings are greatly disfigured by a white incrustation or eHlores- 
ceiiee which appears on the surface soon after they ard completed. 
The, same trouble is not infrequently* noticed on old buildings,' 
particularly after a very heavy rain of long duration. The efSotes- 
cence appears in the shape of a light powdery crystalline substance, 
which in niai^ cases is a form oi sulphate of magnesia or impute 
Epsom salts. It may appear on the bricks, on stone, on the mortar 
joints, nr on isith. It arises from certain solnble salts contained 
in the clay from which the bricks are made, in the stone or in the 
lime frqgi whicfii the mortar is made. It is difficult to dliminate 
the soluble salts when they exist, but washing the clay previous to 
making the, bricks is sometimes resorted to. In cases where the 
efBor escence does exist the surface should be first well brushed down. 
Then a solution of soap, made by dissolving 2^bs. of soap to a 
gallon of water, should be given, and when dry this should be followed 
by a coat of alum in solution, say I lb. of alum to a gallon of water, 
or aluminium sulphate may be used instead of alum if desired. 
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Another* remedy sometimes used with good effect is to wash down 
tilh surface with a solution of hydroohloric acid. 

Efflorescence sometimes appears also on newly plastereil walls 
and arises from uncombiued salts in the lime, lii such cases 
a Wfak solution of acetic acid should be applied. 

Flashing of Paint - This term alludes to two entirely different 
effects(a) The occurrence in flat work of glossy patches; and 
(b) exactly the reverse, viz., the appearance of dull nr flat patches 
on paint work finished glossy. 

In the former case the flashes may be due ta want of uniformity 
in the under coats, to the use of turpentine substitutes, which are 
particularly prone to give rise to flashing, particularly if the work 
is done in very hot weather. When dull patches occur on oil 
paint the work requires another coat of paint all over, but if this 
cannot be given owing to the expense, a soft rag dipped in bnseed 
oil rubbed over the dull places will produce, a fairly gwxl result. 

MUdtw. —^Imperfec^y seasoned timber, together with danipuess 
in other local conditions, sometimes gives rise to a fungus appearing 
on the surface qf painted woodwork. The term " mildew ” is 
usually applied to this defect, which is not only very unsightly 
but under favourable eonditions the fungus will spread and com¬ 
pletely destroy the paint film. Doubtless the linseed od, being 
*of vegetable origin, feeds thie fungus to a considerable extenj. The 
remedy is to first brush and afterwards rub down the painted surface 
very thoroughly and then to give a liberal coat of genuine American 
tt^entine, which appears to destniy the growth. A good washing 
with strong soap is another method recommended. Five {ler cent, 
of benzene add^ to the turpentine is said to be an advantage. 

Paint Peeling.—VPam this defect oceuts, it of course is evident 
that thdre is not sufficient adherence between the'paint zrd the 
surface to which it is applied. The coumionest causes ai%;-(l) 
Damp wood ; (2) Dampness back of the wood ; (3) Ochre, priming 
coat; (4) Loose old paint not thoroughly cleaned away; 4^) 
Besinous wood* not properly seasoned or prepared for painting; 
and (6) Boiled oil in the priming coat. 

Wood may be' damp for many other reasons than Imperfect 
. seasoning. For example, its pores being open it will absorb moisture 



DEFECTS IN PAINTERS’ WORj: 165 

very readily, henre dew, fog and rain are alike apt to render the 
^ wood unsuitable for^intmg foKthe time being. If paint is appli^ 
to such a surface, heat will drive the moisture out and cause the 
paint to pfel. Plaster if painted upon before it is quite dry is 
almost certain to cause jH-cling either of the oil paint, (bstemper 
or washable water paint which may be applied to it, unless some 
speeial preparation is given to prevent it. In the case of some of the 
“ patent" plasters the peeling may arise from exactly the opposite, 
cause, vix,, the painting is left too long, until the plaster sets with 
a glass-likc surface ^vhicli gives no key. A coat of sharp paint 
applied while the plaster is wet, us mentioned on another page, 
avoids the trouble by giving a " paintnble ” surface. 

Ochre is so randy used in this country as a pnmer that it will 
be siiflicient to state that it is wholly unsuitable, for the purpose. 
When ]iaint peels owing to an insecure foundation, such as loose 
paint. It clearly indicates slovenly work. In cases where a painted 
surface shows signs of coimiig away from the wpod it is often cheapest 
in the end to remove it altogether and start afresh, but where the 
expense as, for instance, where the surface to be repainted is of 
considerable extent will not jieriuit of this, a thonmgh sandpaper¬ 
ing and rubbing down with wire brushes will usually produce a 
surface which will answer its piiipose. If still roiigli, steel wool 
may bn employed, but at the best the work under such conditions* 
will be but a make-shift. 

When paint jieels from a resiiuius exudation from the wood, 
more tiirpeiitme than usual should be used both in the priming 
and the seeutid coat. Rosin and turpentine are of course closely 
allied in nature, being both derived from the same source, i.e., 
crude turiieiitine, e.xuding from certain pine trees which yield on 
distillatkm tiir{K‘iitme pro 2 ier, the substance left in 'the. still 
being ordinary rosin, which is afterwards refined in a manner depend¬ 
ing upon the purpose for which it is to be used. Roiled oil should 
*R()t be used in a priming coat because it has a tendency to give too 
glossy a surface—exactly what is not wanted. 

Pillimj and PinMinij. Therc^are several causes to which may 
be assigned this defect, it appears in the shape of small dull places 
like pinheads on the surface of varnished work. Turpentine, if 
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left in a brush after cleaning, viU sometimes cause it; and au unclean 
dlirfacc upon which there is dirt, grease, or sojj), as well as frothy 
varnish, will also cause the trouble. Usually the defect may he 
avoided by thoroughly rubbing down the surface before,the varnish 
is applied. 

PniodfHtiff nr Fhiiring. - Under certain conditions varnish loses 
its gloss and becomes reduced to a jiowdcrv or flour\’ condition. 
This will often occur when a varnish intended for inside use is 
used outside. In any case where it occurs it points to an incorrect 
selection of the jiartirular grade of varnish ^ed, and there is no 
remedy. 

PnOtf iSfr/mimy. —iJometiuies putty is found to give a nasty 
staui on white woodwork or enamel which is applied over it. 
This is due to impure oil being used,and can never occur in properly 
made putty, which should consist of pure hiiaeeil oil and whiting 
only. 

Needy Yarmh. -Mignetimes after varnish is applied it may be 
found to have a peculiar appearance, os though it containvl minute 
seeds. This is m snost cases due to the varnish having been stored 
in a warm place and immediately applied to a cold surface, or idee 
verm. The remedy is to bring the varnish as nearly as possible 
to the temperature of the room in which it is to be used. 

Shortness of ^hite Lead. -This is a defect which indicatos that 
either the lead is too new or that it is ground in an insufficient 
quantity of oil. Adulteration will also produce the same result. 
Thp lead, instead of clinging together like good puttyaloes, breaks 
ofi short and shows a tendency to crumble. It may be mentioned 
here that the stiffness of white lead varies considerably according 
to the locality in which it is to be used, according to^the particular 
requirements of painters in different parts of the couiiti^.' In 
Scotland and the North of England generally a thin lead it 
preferred; in the Midland enuntics, one of medium stiffness; and 
in London and the South a stiff lead is almost invariably preforrAC 

Smoke Stains.s-wheA work such as a ceiling is badly stained by 
smoke it is not sufficient to mere^ wash it off with clean water, 
as is often the custom. Such stains consist Chiefly of carbon 
and are more or lees of a greasy nature, and also contain a certain 
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amoimt of free sulphuric acid. The washing should be done vety 
thoroughly, and then the surfa^ be washed with a cost of dUutt) 
' acetic acid, which Vill kill the acidity. When diy the surface 
should be given a coat of bleached shellac varnish, or if the case 
is a very bad one, two coats should be applied. Upon this a coat 
of flat white paint should be. applied, and this will funu an excellent 
foundation for distemper, which can then be uniformly applied 
without difficulty. 

Sfeck* or Wife'.—On very closely examining a varnished surface 
it will frequently be hiuiid that the work is much marred by small 
specks, which app'iar at intervals all over the work and greatly 
detract from the finished appearance. These may arise from dirty 
brushes or even from (hrt in the vannsh, but much more freijuently 
they are caused by the imnute particles which are suspeuded in the 
sir. ijome varmshers on this account put water on the floor 
before commencing to apply the varnish, but here the remedy may 
prove more disastrous than the disease, b^ause the moisture 
may afiec^ the varnish seriously. In painting carriages, where the 
surface is required absolutely free from specks, special vaniishing 
rooms are provided in some cases. These are ventilated on a 
scientific basis, and the precaution is even taken of admitting air 
through double gratings filled with cotton wool. The workmen 
have to {ake special care of their jierson^ cleanliness,^even of their 
clothes and hair, beard, etc., and the brushes are cleaned with 
scrupulous care, lii the ordinaiy house painter’s work these con¬ 
ditions are, of^nrse, impracticable, and the only thing to be donp 
when vaniishing is to allow the room to rest for some time before 
the varnish is actually applied, and then if any nibs appear, care¬ 
fully pick them out with a sharp pointed piece of wood immediately 
after the laruish* is applied, and before it has commenced td set. 

Spottifig .—Sometimes spots appear on a varnished surface. 
These may be due to spots of some kind on the wood or other 
laaterial before the varnish was applied but^tbey are more 
frequently caused by cold air. If the spots are due to splashes 
of mud, as, for instance, in the case of carriages, they can be removed 
by wa^i^ with rainwater and drying in the sun. 

.Sweotu^.—This is a term applied to a varnish which has been 
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rubhnf or felted down, nnd in due to the ndibing vaniinh having 
been applieil before the under c()*t. was miffi^ently hanl. Home- 
tinicg the defect is ealled “ Hashing." The temi " sweating ”' 
is also applied to French polish work when small dn){» appear 
Olathe surface. This is due, aeeording to Mr. .1. C. Smith, to an 
excess of oil beneath the polish, but Mr. Charles Harrison attributes 
it to the small amount of p<-troleuni which is coiitained in commercial 
methylated spirits, and which is added under the (Inveinnicnt 
regulations ; this spirit being sometimes used for final ]>re|)aiatiou 
in French polishing, or spinting off. I’lire alcMiol is iinich preferred 
for this purpose. 

Tackii Yamuli.- This term is useil to describe a varnished 
surface which dues not dry hanl, but remains sticky. The cause 
is usually a dirty or greasy siirrace. hut it often ansi-s troni the lark 
of pure air, which, if siipplieil, would give the oxygeu necessary 
for the proper hardening of the vaniish. 

White Ijead, Duu^onilioit of. -Those who have studied the 
subject, even su|ieriirially, know that one of the properties of white 
lead is that it darkens when exjioscd to sulphur fumes, this being 
due to the formation of sulphide of lead. Sulphur is contained, 
of course, to a small extent in the air of all large towns in which 
soft coal is burned, and in passing it may be mentioned that gas 
' manufacturer^ are giving as one of the reasons why gas should be 
used ill preference to coal, the fact that it does not give off so much 
sulphur. Ill most American cities anthracite coal is used. This 
ij practically smokeless and ^ves off little or no (iilphur, hence 
the American tests with painter’s materials may be. looked upon 
with suspicion, because the conditions in the two countries are so 
different. When white lead has once become discoloured it 
cannot* be restored to its original colour. A preventive measure 
may, however, be taken by either using a pigment such* as sine 
oxide, which will not be affected in the same way, or if lead is pre¬ 
ferred the finish may be sine oxide with or without copal vatniMi 
added to it, oro coat'of good varnish will wholly prevent the trouble. 

Whitening of Yamish .—This unsightly effect is, as a rule, due 
to the absorption of moisture. When a varnish is &> be used 
. in a position ^here there is much water, say, for example, on a 
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boat, at the seaRide, or in. danipbsituatioiis f!enetally, a special grade 
of varnish made from extra hanj gums should be used. The eausiiB 
’ which give rise to ^blooming” {q.r.) to some extent give rise to 
whitening abo. As explained under the head of “ Testing Painters’ 
Materials,” a simple method of testing varnishes is to apply a 
sponge or pad saturated with water to the hard film and leave it for 
twenty-four hours, and a white mark will often be found where the 
water is brought m contact. In some varnishes this mark will 
disapjiear after a short time, in which case the varnish may be 
safely used; but if it remains permaiieiitly it indicates the pre¬ 
sence of rosin, and the varnish should be rejected. If spirits such 
as whisky, brandy, etc., come in contact with varnish, they will m 
most eases cause the surface to Wome white, but this disappears 
after a time. For table tops, coiiiiters, etc., upon which to set 
spirit glasses, special hard polishing varnish should be used, and 
tills will not turn white at ail. 



CHAPTER IX 

SPRCmOATIONS TOR PAINTSRS’ AND DBOORATORs' WORK 

Thb fottowiii); suggestions are intended forldje use of engineers, 
areliitecta, and others to regidate the labour and inah'nal in all 
the prineipal kinds of |>aintiiig. They are in sonic cases more 
elaborato and lengthy than would be needed for ordinary M'ork, 
but adopted as a whole they will be found useful for those who have 
to purchase ui large (jnantities, as, fur example, a railway company 
or cor|ioratioii. 

If one takes an ord|psr>' architect's specifieatinn it will be fonud 
that the clauses relating to painting are usually most imsatjsfactoiy'. 
Wood and other awork is specified to be finished in “ four nils." 
which means little or uothiiig. Then quite fn-queiitly one finds tliat 
all the materials are specified to be the " very best ot their respective 
classes," which, in the case of certain buildings of minor importance, 
*is an absurdity. Take varnish for example. The clause.quotod 
would literally mean a varnish costing perhaps fids, a gallon. If 
the projierty to be painted consisted of cottages, or small villas, 
one would not dniam of using so expensive a product. « 

A point to which particular attention may be attracted is the 
custom of specifying a certain brand of lead, oil, varnish, water- 
paint, or other mater'ial. It is quite reasonable and natural that 
an architect or property owner who has used a certain brand of 
varnish which he finds gave good results should wish tbS same 
kind to be employed in his new work. The custom, however, 
is sometimes rather unsatisfactory to the decorator, because the>’ 
particular brand specified may be made by a firm with which he 
has not had previous dealings, and he would, therefore, probably 
have to pay a higher price for a small quantity of thc'material 
r^ttited than he would if he purchased ttough his ordinary mer- 
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chants or manufacturers with whom he did business regularly. A 
more important point, howevoi* is that his workmen might not Be 
" acquainted with tCe pecniiar nature of the specified material, 
fur it may he taken as an eslahlished faet that all painters’ materials 
have their peculiarities. To some extent, tliis accounts for4he 
fact which has often been noted, that working painters who are 
called upon to apjily a material which they are not aceustomed 
to would often condemn it because it works differently to what they 
have been using. For example, white lead being really a lead soap, 
is easy of applieatifln. Certaui other pigments are not quite so 
easy, although they may, as a fact, possess considerable advantages 
from the point of view of their durability. 

Perhaps the best plan to follow when specifying goods of certain 
brands is to insert a saving clause to read “ or other approved 
material of equal quality.” The contractor can then ask permission 
to use any particular material in place of that specifically mentioned, 
and would hardly be likely to do so unless he,were convinced that 
good rcsqjts would ensue. Certiunly the architect would not give 
his consent unless he were equally convinced. • 

In drawing up a sjiecification the writer should endeavour to 
make his wishes as to what is required as clear as possible. Indeed 
a well-drawn specification can leave nq doubt whate'^er on the 
subject., It should be remeinboied that however ^carefully and 
minutely a si)ecification may be drawn, its terms can bo evaded 
if the contractor wishes, and this is partieularly the case with 
painters’ work However stringent and thorough the supervisiqn 
exerciser! may be, the actual materials uswl depend largely upon the 
honesty of the contractor. It is partly for this reason that tenders 
vary so largely. Sometimes the difference between the highest 
and th>. ItJwest is as much os 100 per cent. In such a case the 
explanation is probably that the highest bidder interprets the 
specification literally, and because material and labour are specified 
be the best of their several kinds, he makesthis calculations 
on that basis. If the master painter has done worlf for the same 
arclitect or owner on some prevjpus occasion he will be better 
able to jiidlfe as to what will be actually insisted upon, and will • 
knowliow far the letter of the specification is to be followed. For 
, P.P. M 
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this leason it is found most satisfaotoiy not to change the conttactoi 
on different jobs often. Having obtained a satisfactoiy job from 
a master painter at a reasonabie price he should be given further ‘ 
work and be told exactly what is wanted, it being left to him to 
produce the recjuiTed results in his own way. 

In some cases where a large amount of the same paint is reijuired 
and it is of a special composition, the best plan is to arrange that 
the order be given by the contractor to a manufaeturer who supplies 
it in quantities as required, and who guarantees this composition. 
In Older that it may be seen that the mamifafiturer lives up to his 
contract an occasional taking of samples and analysis may be 
followed in important work. 

A clause is usually inserted in specifications to the effect that 
"all work necessary to completely finish the building, whether 
specially mentioned or not, is to be included in the tender.” This 
sometimes leads to trouble, because it nmy become, a question 
as to whether a particular piece of work is or is not necessary. 
In comicction with the carcass of the building, this misunderstanding 
would not be likdy to occur to so great an extent, but in painting, 
which is after all only a superficial finish, the case is different. 
Take a simple example; If the specification states that “all 
I ceilings are'to be claircoUed and whitened,” and no special mention 
is made of t)ie soffits of staircase, yet these would be included 
beilause they would never be left plain. In passing it may be sug¬ 
gested that the phrase used uught be “ all plaster work except 
where otherwiib mentioned shall be claircolled aud whitened.” 
On the other hand, if it were intended that the comice should be 
tinted, and there was no mention of it in the specification, it should 
not be insisted upon, except as an extra. In submitting an estimate 
for tender for painters’ work it is sometimes desirable to adet words 
to the following effect, “ the items of work mentioned bSlow are 
included in this estimate (or tender) although nut particularly 
mentioned in the specification.” This will indicate exactly«ho»> 
far the estimate goes, and a note of this kind will usually be much 
appreciated bpr the architect or jiouBe owner. . 

An interesting point in connection with spocificatihns is the 
best course to be adopted by the contractor when certain matoriala 
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are inclnded, or special methods of work are instructed to be followed 
which the contractor as a trainej and experienced man knows candfit 
'* give satisfactory results. If he points out the error, it may bo 
thought that he is actuated by the possibility of gaining some per¬ 
sonal advantage. If he strictly follows the specificatiou, he may 
know quite well that the results will be most objectionable, and 
he will get the blame. Many decorators under such trying circum¬ 
stances would proceed to do the work in their own way and say 
nothing about the variation they had made; but when the architect 
is “approachable”*the difficulty should be pointcil out and an 
opportunity given him of nmking a change in the clauses. 

In dealing both with new work and old it is necessary that 
arrangements be made so that there is no interference by one set 
of tradesmen with another. A great deal of trouble and dissatis¬ 
faction are the result of this important point being overlooked. 
Perhaps the electnc light or bell operators are the biggest sinners 
in this respect, for if care is not taken that tlgiir work is completed 
before tljp decorators start, some dirty marks are sure to appear on 
the walls, which may moan repaiutiiig or repapeiing. 

Again, finished rooms are sometimes used by the workmen 
in which to take their meals, or to store their clothes. This should 
be forbidden; indeed, the only safe /ule is to anahge mattery 
in such/i way that when once an ajiartment is given^into the liands 
of the painters no one shall be allowed to enter excepting those 
duly authorised. 

In repaintqig a large house a definite system shbnid be follonigid 
in the execution of the work in order-to economise in time and to 
produce satisfactory results. These details will usually be left 
to the foreman, although in a large building the duty may devolve 
upon thee clerk of the works. It may be also remarked &at it is 
very ndfcessaiy that the foreman be well acquainted with the specifi¬ 
cation in all its details; indeed, he should almost learn it by heart. 

All dirt should be taken out of the building as eskui as practicable, 
and the work is best commenced at the top of the hbuse, so that by 
irking toward the bottom of the building, all the dirt and rubbish 
can be ^ily carted away. In old houses it is very necessary 
to see that the chimneys are swept before the painters’ work com 
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menceg. TUg may appear to be only a small item, but foul chimneys 
lek unattended to frequently give atgreat deal of trouble. 

Another small point we have to mention is to provide in the 
speeifieation for an amply sufficient quantity of dust-sheets for the 
protection of furniture, etc., during the exeimtion of the work, 
and to replace all articles which have to be moved for the execution 
of the work. 

Contracts. 

A contract should, of course, be appended to the specification 
of all important work. 

Two very well-considered and e((uit8blc forms of contract for 
painters’ work are issued by the Incorporated Institute of British 
Decorators (Painters' Hall, Little Trinity lisne, E.C., price Gd. 
each). They are printed on foolscap paper, ready for signing 
when the blanks have been filled in. Space will not permit 
of the whole of the text being printed here, but the principal pro¬ 
visions may be given. No. I form is intended for use ^hen an 
architect is employed. No. 2 form when the services of the architect 
are dispensed with. The following are the chief conditions;— 

J. The work to bo executed and completed in the beat manner 
and with th^ best materials, 

2. The work,to be done to the “ reasonable, satisfaction, of the 
areliteet.” 

3. The contractor to supply everything necessary to the proper 
execution of the krork, whether the same may or may net be particu¬ 
larly described in the specification, provided that the same is 
reasonably to be inferred therefrom. The employer shall provide 
water, li^ht and fire, if and as necessary. 

4. Vouchers to be provided if required to prove materialmupplied 
are such as are specified. 

. fi. Competent foremen are to be constantly on the work. The 
architect may dismiss any person who will in his opinion be incem-' 
petent, or who misconducts himself. 

C. All extras or variations to bj authorised by the architect arid 
{laid or allowed for at proportionate rates. The measurements of 
the work to be made by a surveyor mutually agreed upon. 
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• 

7. Defects in work occurring within three months of the comple¬ 
tion of the work which arise either from material or workmansffip 
which in the opinion of the architect is not in accordance with the 
specification, are to be. made good at the cost of contraetor unless 
the architect shall decide that he ought to be paid for same. • 

8. The progress of the work of the painter is not to be interfered 
with by other workmen. 

9. The contractor is to be responsible for any accident whiejrmay 
arise in connection with the execution of the work. 

10. The employ^ is to remove within forty-eight hours any 
furniture or effects which the, contractor may indicate in writing is 
likely to be injured. 

11. The employer is to fake the risk of fire, and in the event 
of one occurring, contractor is to be paid for work actually done 
and material delivered. 

12. The work is to be completely finished by a given time, and 
a stated sum is to be paid by the contractor fqf every day exceeding 
thattirng. 

13. The time is to be reasonably extended fu case of strikes 
or delay on the part of other workmen, but written notice is to be 
given when such delay occurs. 

11. When the prime cost of materiale.is given in the hpccificatioit, 
it means (except in the case of paperhangings) the qpm paid to the 
manufacturer or merchant after deducting all trade discoufits, 
but not discount for cash. The prime cost of the paperhanguigs 
is to be takcniat the prices marked on the samples. * • 

15. The work is to paid for in instalments at the rate of 75 per 
cent, of work actually done, according to the architect’s certificate. 
Such ^mount is to be paid within seven days. If not paid by the 
employeiVithin the time agreed upon, 5 per cent, interest per annum 
is to be'paid on the unpaid certificate. 

16. If the works arc stopped for a given time by the architect 

or eourt of law the contractor may determine the contract in 
writing, and shall be paid for work done at a proportionate 
scale. , 

17. An arbitrator mutually agreed upon is to be appointetf 
to sAtle all differences, if any. 
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SuooESTEi) Specifications. 

It will be luiderstood that in writing; a specification from the . 
suggested clauses which follow any part or parts may be adopted 
or passed over according to circumstances. Obviously it is im¬ 
possible to draw a specification which will meet all conditions. 

Special Olauses. 

Labour .—The workmen employed in the execution of the whole 
of the work herein specified arc to be skilleJ men of cxpericDte^ 
and are to receive the minimum wage equal to the union rate of 
Labourers and lads may be employed as helpers hi the proportion 
of 

Zior/'s, etc. -All locks, sash fasteners, and similar fittings are to 
be removed previous to commencing work, to be re-lacquered 
(? painted) and fixed on its completion. 

Tinla. —Tint* of all paint, enamel, distonqM'r and other work 
are to be painted on small boards and submitted to thc^ architect 
for approval in Hie respective louins in which they are to be used. 

SmffoUing .—The contractor is to provide all necessary scaffolding, 
and to place it as far as it is practicable in the room or position in 
twhich it is lo be used. . 

Dust Sheets,—In the case of the decoration of furnished houses 
ample dust sheets are to be provided for the protection of furniture. 

Tarnish, Enamel and Proprietary Paints, ete .—^All such goods 
ate to be used'as received from the manutactnrers(Unless special 
d'tections are given for admixture with water or otherwise, and 
in such cases the directions are to be strictly adhered to. 

MfUa[ials.- All materials arc to be the best of their ^veral 
kinds, as herein specified. In cases where it is deemed*necesBaTy 
to have an analysis made, or an expert report from a paint ^hnoltf- 
gist, on any material used, the architect may take samples and sub¬ 
mit them to an< expert, whose report shall be binding. If thr’ 
report is favourable, the employer shall pay its cost, but if the con¬ 
trary, the contractor shall pay t^ie expense involved. In the lazier 
.'’case, all material condemned shall be immediately removed from 
the premises. 



SPECIFICATIONS FOR PAINTERS’, ETC., WORK 167 

Zinc Gmj. --AU zinc grey is to be the product of the eoitibnstian 
)f spelter, and is to contain not more than 75 per cent, of raetsDie 
sine. The use of A mixture ot white pigment with blade will not 
be allowed. 

Knotting. All knotting is to be pure orange shellac dissolved 
in methylated spiritB. and is to bo frM from rosin and naphtha. 

fipcrinl PaitUii .—The paint used on the following work (fill in 
details) is to be paint purchased either from the 

manufacturers or merchants and to be guaranteed by'^ther 
that it is not stalct 

Specificalu/n of Painfem’ Work .—Before giving suggestions for 
specifications to regulate the execution of some of the most 
imiiortant work it may be pointed out that the details are given 
at considerable length under the head of “ The Paint most suitable 
for Difierent Surfaces,” and reference should be made thereto. 

Hem Wooimrk—Outside .—woodwork is to receive a coat 
of priming, composed of white lead mixed with not more than 
6 per ^‘nt. of red lead and raw linseed oil with tnipentinc. 
Boiled oil to be used for all other coats on all^outside woiidwork. 
Should there be any sappy parts of the wood, these together with 
all knots are to be covered with best knotting. If there are any 
large or loose knots they arc to be cut out and the,apaces neatly 
filled in with wood. 

All nail-holes, open joints and other imperfettions are fo be 
stopped with hard stopping, consisting of 26 per cent, of dry white 
lead, mixed with ordinary putty; three (or fouij coats of paint as 
herein specified are then to be applied, but the outside painting Wk 
is to be suspended in wet or foggy weather and for days 

thereafter. The backs of all doors and window frames are to receive 
a ptimjng coat of punt before being set in position. • 

m Work.—Hole.—li the paint work is in a bad condition, f.f., 
cracked or blistered, it will be necessary to remove it before repaint- 
iug, but if it is in a fairly good condition, it be rubbed down to 
a level surface by means of powdered pumice slime and moistened 
'felt, or fine glass-paper. The latter, however, is objectionsble, 
inasmilbh as it creates dust tUht will be injurious to the workman 
iithe old punt be made of lead. A careful inspection of the woric 
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vrill enable tJic arcbitect to leadily dctennine which part ol the paint 
is to be removed, and he will specify accordingly. 

Bernmnl of Painl- All the following painted work (give it in 
detail) is to be removed by burning oil on the ontside of the building, 
and^by the use of paint solvent on the inside. The paint 

remover must not contain alkaU, and the surface of the work is 
to be perfectly clean after the removal of the paint, so as to be 
snitsble for receiving next coat of paint. 

Itmde modmrh —This is to receive three (or four) coats of 
paint mixed in the same, manner as specified foi outside, excepting 
that no boiled oil is to be used (or) priming as specified for outside 
work (omitting the boiled oil): the work is then to receive two 
coats of lithopone thinned to the proix-r consistency, and a 
finishing coat of sine oxide (or) 

The paint is to be composed of genuine white loud thinned with 
pure linseed oil (half boiled and half raw) and genuine American 
turpentine in the proper propoitious to produce the best result (or) 
two-thirds load and on^third zinc oxide thoroughly ground together 
in linseed oil or , special paint. 

VamUhed Fork.—^The following work (pve details) is to have a 
final coat of varnish, the coat of paint immediately under it 
being finished flat, and to be previously rubbed down with finely 
pbwdered pumice stone applied with moistened felt or felt rubber. 
Befoie the varflish is applied the surface must be thoroughly 
washed down to remove the pumice, ifofe.—Sometimes two coats 
of varnish are giv^, in which case the first coat should be rubbed 
do^ in the manner as above mentioned (or with fine steel wool) 
before the second coat of varnish is applied. 

Pidsfer—/nsiSe.—Make good all defects with Keen’s cement, 
sandpaper, and give one coat of sulphate of zinc. After twdhty- 
four hours apply three coats of paint, colour to be approved, 
the first coat to bo white lead, second coat 26 per cent, of zinc oxide 
and 75 per cent, of white lead, and in the last coat 60 per cent, 
of e»ch. 

Plaster—Dutftnpering,—On all new plaster (or on old patched*' 
WQrk) give a coat of tine sulphate, And at the expiration of*Lwenty- 
fouT hours one ^t of ml paint contiuning a suitable quantify 
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of oil, bnt little tuipentine. When diy, distemper with hll coat 
(or coats) of approved colour. « 

Plaster—WashaHki Water Ptflnt aniDiMemiier- This work is to 
be done in the same nianner as described luidor the head of “Plaster 
—Disteiuifrriiip,” and a second coat of the washable water ppint 
is to be given if necessary. 

Piae Floors—Plain—make good all imperfections. Give one 
coat of bleached knotting and two coats of floor vanish, 

taking care that each Miat is thoroughly dry before ano^er is 
applied. 

Staminii.- Appb’ two coats of linseed oil and tuipentine--three- 
fourths of the former to one-fourth of the latter- then make good 
imiierfectinns, and give a coat of stain of an approved colour 
added to 2 parts of linsml oil and 2 ]iarts of turpentine, well brushed 
into the. wood. When dry, give a coat ot special floor varnish, 
manufactured by . (? Hub down lightly with 

powdered pumice, stone and water to pve a dull fluisli.) 

Hardm^ Floors, such as Oak.—All work to be cleaned and freed 
from imperfections. Hardwood filler of approi^ colour is then 
to be applied, and well worked into the pores of the wood. Two 
coats of special floor varnish are then to be given. (? Rub to a dull 
finish.) ^ 

Frendt Polislthig.—The following woodwork is to be skilfully 
Trench polished in the best manner (give all items/. < 

Staining Exterior Worb.—The following work is to be stained 
to approved ^oionr with oil stain, two c(»ts, and afterwards 
varnished with one rust of special varnish supplied for the 
purpose (or to be stained to an appropriate colour), with suitable 
stain added to 2 parts of 160° Benzene to 3 parts of raw linseed 
oil. dry, make good all imperfections and give onb coat of 
raw linseed oil mixed with 10 per cent, of American turpentine. 

Old Wori!'.—Re-stain the following work (give in detail) with 
ona coat of pure stain prepared as mentioned pnder the head of 
“Staining Exterior Work” (or give one cost of«raw linseed ojl 
slid turps in the proportions above mentioned and stain on top). 

Exteridt Plaster, Stucco, Cenikn/, and Conerele.-AB far as i« 
piaiticablc this work should be done after a period of dry weather. 
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The BorbcA is fiist to receive one cost of aulpbste of zinc (white 
vitriol) dissolved in water in ecjual proportinus of each by weight. 

All cracks and imperfertiong are then to be filled up with Portland • 
cement. When the jiatches have set hard the whole of the surface 
is t(j receive a second coat of a solution of sulphate of zinc. After 
twenty-four hours three coats of good oil paint composed of 7 parts 
of white lead to 3 parte of zinc, oxide, ground together to a stiff 
past" in linseed oil. This is to be thiimed with 4 parts of linseed 
oil to I part of turpentine, and 1 pint of good mixing varnish to 
each gallon of paint, a little liquid driers of first-class (fuality being 
also added. A larger proportion of oil and less of turpentine is to 
be used in the finishing coat. 

Bruimirl'. The following brickwork is to bo painted with two 
coats of paint made of 4 parte of Venetian red to 1 pait of white 
load. The mortar joints are first to be rakerl out, and a full coat 
of paint to bo applied very liberally. The joints and all inequalities 
are then to be brought to a level surfan; with hard stopping, after 
which a second coat is to be applied. The last coat is to be 
Messrs. , brick colour of approved shade. 

At the completion, the joints are to be carefully ruled in at equal 
distances apart, the vertical joints to be made to represent Flemish 
bond. Theseolour of the joints is to be (black, red, white). 

' Duresco .—^The following specifications are added for this well- 
known materifil, which was the first water paint on the market 
when brought out forty years ago. 

1. On New Ivterior FoZi*. Kemove efflorescence, if any, and 
coat the walls once with white Duresco mixed with Silicate Petri¬ 
fying Liquid, touch up, and when diy coat twice (nr three times) 
with Duresco of tint (the last coat to be stippled), same to 
be mixed and applied in accordance with the printed ^rdetions 
on the .packages. 

2. On New Interior Walla. (When only two coats in all are 
specified.) Coat ]^e walls twice with Duresco (tint ) mjxed 
|rith Silicate Pitrifyin]g Liquid as stout as it can be applied, touch 
up after first coat is dry all parte that appear sunk in, in accordanee 
sdth the printed 'cfirections on *the packages; Stippl# the final 
coat. 
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3. On Old Interior Wans. Old paperhaugings, flaking’material 
and distemper to be thoroughly removed. Repair cracks, ate., 
with plaster of Paris tinted with body colour Durcsco, touch up 
and coat three times with Ouresco of tint (the last coat to 
be stippled), same to be mixed and applied m accordance witjj the 
printed directions on the packages. 

4. On New Exterior Walls, float the waUs once with Duresco 
mixed with Silicate Petrifying Liquid, touch up and wheja dry 
coat twice (or three times) with Duresco of tint, Same to 
be mixed and appbed in accordance with the printed directions 
on the packages. 

5. On Old Exterior WaUs. (When only two coats in all are 

specified.) Thoroughly remove all loose and Making materials 
by steel wire brushing and washing. lie]>air cracks, etc. Touch 
up iJorouB patches with a stout mixture of body colour Duresco 
and Silicate IHrifymg J,iquid before and after first coat. Coat 
twice with Duresco of tint, same to be mixed and applied 

in accordance with the printed directions on the packages. 

6. On Old Exterior WaVs. (For porous surface on walls previously 
distempered or painted.) Remove badly scaling material. Bind 
surface with one coat of permanent zinc white paint, to be 
mixed according to the directions. .Apply two coats of Duresco 
of , tint, same to be mixed with Silicate Petrifying Liquid 
and applied in accordance with the printed directions on the 
packages. 

7. On Interior Walk over Lining Paper. Prejwro the walls, line 

with white lining paper, butt, but do not lap the joints. Coat the 
paper twice (or thrra times) with Duresco of tint, mixed 

wit^ Silicate Petrifying Liquid (the last coat to be stippled), same 
to be rnixed and applied in accordance with the printed directions 
on tfie packages. 

8. On Woodwork. Duresco is eminently suitable for use on 

woodwork, either as a finishing coat or as au,mideT coat for paint 
or enamel work, but owing to variation in surface and charapter 
a specification must be designed to meet the requirements of each 
individfual case. ' 

*9. On Asbestos Cement Fire-Proof Building Sheris. When the 
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aBbegtos'cpnutnt is damp and pliable well tub in Silicate Petrifying 
Lifiuid befote and after fixing. Stop joints with Durcsco mixed 
stout with plaster of Paris. When diy the snrfiee may be finished 
in two stout coats of Duresco mixed with Silicate Petrifying 
li<|ivd ; stipple the final coat. 

SPECmPATlONS IsSURD BY ClTV ANJ) lioitOUUH EniIINKRKS. 

Engineers and arcliitects. in drawing up specifications for the 
supply of pauiten' materials of various kinds f^jr the use of public 
bodies, sliould be particularly exact, in order that comjietitors may 
be put on an equal plane. 

The following extracts arc taken from specifications issued in 
various towns. They are aU official, and the author desires to thank 
the city and borough engineers and architects who have been so kind 
as to send him the documents from which the extracts are made. 
They will all repay a careful study, and will bo of assistance in 
drawing up a complete specification regulating the supply of any 
of the materials named according to the particular circumstances. 

The author has‘thought it desirable to make a few comments 
upon these specifications under thdr various heads. 

The letters following the extracts refer to the particular town or 
btrough from which the origiiml specifications were received. Thus, 
all marked (A) ceme from the same town, and so on. 

General Chxtm. 

‘‘^he goods or materials to be supplied under this contract are to 
be of the very best quality, and in every respect equal and answer- 
able to the patterns and samples (where given), and such as the 
corporstiob, or its officers duly authorised, shall approve.”* (X) 

Cowmenl.—This is mutually contradictory. By all meafls let 
the supplies be equal to standard, in which case the contractor is 
responsible for the giaterial only, but the corporation officers are 
responsible for tbe results. Such an arrangement makes no pro¬ 
vision for a mors suibMe ingredient or preparation, and as the valu^ 
of a paint or varnish material can ^nly be guaged by the eitent to 
which it is suitable to the purpose for which it is intended, it follows 
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that the most suitable material muat be veiy beet quality* uA matter 
whether its intrinsic value be greater or less than the standard, t 
In their own interests, therefore, some phrase for incorporation 
in specifications should be agreed upon by public bodies which will 
leave a way open to the consideration of reasonable offers ^m 
manufacturers- offers which may prove of the highest value to 
the bodies in question. These in their turn should provide, 
collectively or individually, some machinery for establishiiy; or 
refuting the contention of the tenderer. ^ 

One of the must serious complaints advanced by merchants and 
manufacturers who tender for the supply of dry pigments, paints 
and varnishes to public corporations and borough councils is that 
many of the goods supplied under contracts which include specifi¬ 
cations worded in the loose manner given above do not and cannot 
conform to the specification. This is often due to ignorance, on the 
part of the buyer us to the nature and qualities of the goods bought, 
but it is also often due to the ruthless and one may say scandalous 
cuttii^ p’hich takes place in the price. It is not fair to tenderers 
to specify a particular grade of goods and theujto accept a grade 
which is lower and cheaper. 

Tendering to sample is the fairest and most satisfactory plan, 
and every tenderer should bo supplied^ with identical samples. 


Colnurififi Pigments. 

To specify,coiTectly the (vloaring pigments that ate to be, used in 
the work whict ordinarily comes within the proviuce of tlie. engineet 
and architect jmewhat difficult. It is useless to require that all 
such colours , II be fast, ».e., shall not fade on er^osure to sun- 
light,^e«Huse rtain pigments in ordinary use inevitably change 
colour ^mewh t, whatever their quality may be. For example, 
Dutch pink and Prussian blue do not possess the same degree of 
fastness, certain well-defined conditions aflectiqg the intrinsic hue 
of each. In the case of certain pigments, such as siennas, umben, 
dtb., chemical analysis tells us little of the pigmentary value; the 
purity of 1x>ne or hue is the essenlial property. 

There are many considerations which regulate the grade or 
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intrinsic'vaW of a pigment, and many a so-called pure pigment 
maf be worthless as a painter’s material. 

The qualities which generally coWitnte a high-class pigment 
are: (1) purity of tone—(o) as a self colour, (6) when reduced with 
a w^ite pigment such as zinc o-ride; (2) fineness or particles; 
(3) chemical and physical stability; (4) fastness to light; (0) absence 
of destructive action on other pigments. 

Aqiigment, for instance, such as ultramarine, blue or purple brown 
of high quality, reduced with good mineral barytes, may easily be 
of much greater value for painting and decomting purposes than 
either of the two pigments m the nnmixed condition.. 

Among the fine colours, such as chrome, etc., it may be generally 
expected that the lower grades will contain a proportion of barytes 
or other reducing agent in an inverse ratio to the price charged, and 
it naturally follows that when required for staining purposes a 
correspondingly larger amount of the cheaper article will be required 
to produce the tint t^t will result from the use of the pure pig¬ 
ment. 

It is undesirablaiu many cases to specify that pigments shall be 
free from barytes, as that mineral is a necessary constituent of some 
pigments, such as Brunswick green, vcrmilionette, etc. The highest 
^ades of house painters’ colours also may contain an appreciable 
proportion of barytes or its erpiivalent without detriment tp their 
suitability and efiiciency. 

The colours put up in tub^ arc usually of superior quality, and it 
is a^good plan toapecify the product of sumo well-knorgn firm, with 
the provision alluded to elsewhere as to the substitution of another 
make of equal quality in case it is required. 

Coming to the pigments which contain oxide of iron, such as 
umbers, Ibdian and Venetian reds, purple browns, etc., is k usual to 
^ve the percentage of iron oxide contained, and it is also very 
desirable to mention whether the colour u to be artificial or natural. 
In the former cascait should be free from acid. In some oxide of 
irpn colours the percentage of ferric oxide is very large; in .uthras, 
such as Venetian red, much smaller. 

4t must be ^lised, however, {hat richness of colour,* staining 
power and fineness are features of paramount importance, siuooan 
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inm oxide pigment might answer all the reijuirements minmerated 
in the previous paragraph an(^ yet be devoid of beauty and of^so 
‘ coarse a texture as'to cause it'to settle out in the paint pot in an 
incredibly short K|iaen of time. 


Paints. 

“ All paiuta shopld be commercially pure. The compositipji of 
the paints shall he as follows: pigment (dry), 75 to 80 per"cent.; 
oil (linseed), 17 tee 20 per cent.; turpentine and liquid driers, 
3 to 6 per cent.” (A) 

“ All paints must be mixed for colours with pure, raw linseed oil, 
and refined linsewl oil for whites; but in black slow-drying and 
oxide paints a port,inn of the oil may be boiled linseed.” (B) 

“ All paints shall be commercially pure. The. composition of the 
paints shall be, as follows:—^pigment (dry), 75 to 80 per cent.; oil 
linseed, 17 to 20 per cent.; turpentine and liquid driers, 3 to 6 
per cen^” (0) 

“ The whole, of the painting materials shall be, pure and unadul¬ 
terated, of the best i|uality, and shall be composed of pure turps, 
"boiled linseed oil, pitent driers and mineral colours ground in oil; 
the white lead to be the best old English wliite lead in the original 
casksthe varnish to bo the best hard-drying polishing copal from 
an approved manufacturer.” (B) ' , 

Comments. —(A) to ((!). The term “ commercially pure ” is an 
absurdity, ajf no definite meaning can l)e assigned to it. While a 
serviceable paint will often result from the percentages given, yet 
there are many cases when the ratio of pigment to liquid is much 
lower. 

(B^ Baflned linseed oil, while possessing many valuable jhoperties, 
is by lib means an essential ingredient in white pamts. Presumably 
it is specified with the object of securing the minimum of dis- 
colauration in the white paint, but raw linseed q|l will in most cases 
be found to bleach out in drying, and the paint becomes quite jis 
ftmi a white as if the refined variety were employed. The insis¬ 
tence of* pure raw linseed oil lor colours precludes the possible 
adfantageous incoqwration of boiled linseed oil and also of varnish 
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which tlie lattei half of the specification recognises, and it is open to 
tha manufacturer to declare any paint slow drying. 

(D) While seemingly comprehensive, is of litfic value. No clear ^ 
indication is given as to whether this speeifivatiou applies to stiff 
colopr or reaily mixed paint. In the latter couneetiuif the terms 
“■ pure and unadulterated and of the best quality " are, us already 
explained, meaningless. The white lead should be “ genuine.” 
The*(.ia no eiiteriou as to what the word “ best ” implies, lioiled 
linseed oil could not be used, fur instance, in a good white zinc 
oxide pamt. • 

As uo mention is made as to the nature of the oil .in which the 
colours arc to be ground, and no limitation is placed on the per¬ 
missible addition of patent driers, opportunity is given to any 
plausible contractor to supply paint containing a heavy percentage 
of deleterious oil and also of umiecessary mineral matter. Vitmish- - 
Hard-drying polishing copal varnish would be cpiite unsuitable for 
exterior work. ^ 

The number of pigments and other solid substances th^t enter 
into the composition of paint is very great, and as each pigment 
varies in its physical properties, it follows that no general formula 
can. be given to embrace all paint, the manufacture of which is a' 
g|^t industry and a science. 

A general specification for (laint in paste form (stiff pauit) might 
readc - 

“The stiff paint to consist solely of (umber, sienna, o.tide of 
iro:^ etc.) pigments free from all added adulterant, an^ linseed oil 
either raw or boiled, or a mixture of both; the said stifi paint to be 
finely ground and so prepared that it can be prepared for use by 
means of the msiterials and method usually employed by painters.” 

In the dase of Brunswick green paints, some limit should b^ set 
to the proportion of barytes or other white base contained in the 
pigment itself (say, 10 to 20 per cent.), as this could not be described 
as added adulterant 

A general specification for ready mixed paints might read 

“ The paint to be of the desired colour and to be composed of th? 
most permanent pigments that can postibly be need to prodfice that 

colour, along with such thiuuers and driets’as will enable the paint 
t * 
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to dry with a nniform glosay {flat, half-gloss, etc.) surface'n (10— 
12—14) hours wh<in applied on a suitably prepared surface under 
normal conditions.* The pauA mast also effectively obscure the 
surface below, be finely ground and well mixed, and capable of 
standing fof years under conditions of fair wear and tear. 

Sed Ijeiid. 

“ All red load to bo gonuino pure English red lead, preiwrdfl solely 
from a suitable natural oxide. Tt shall not contain more than 
3 per cent, of impurities, and be of good colour and free from 
grit.” (A) ■ 

“ To be genuine oxide of lead and to contain not more than 
3 per cent, of impuritios, to bo of good colour, smooth and free 
from grit.” (B) 

“ Pure oxide of lead, nor more than 3 per cent, impurity.” (G) 

“ All red lead to be genuine pure English red lead prepared solely 
from a suitable natural oxide. It shall nol cont^ more than 
3 per cent, of impuritios, and be of good colour and free from 
grit.” (D) 

* “ Rod lead, dry, genuine (to contain not more than 2 per cent, 
impurities).” (B) ^ 

“ To contain not more than 3 per cent, of impurities; to be dl 
good colour, smooth, and free from grit.” (E) 

“ Oenuine red lead, dry (English make).” (G) 

(A) and (D) are identical. The phrase “ prepaied solely from a 
suitable natural oxide” betrays gross ignorance. Red lead il a 
product of metallic lead, being an oxide of that metal, and produced 
St a high temperature by a furnace process. ^ 

Contmeiffit. —Among the above specifications (G) is nndbubtedly 
the best, followed closely by (E) and (F). In the writer’s opinion, 
however, (E) and (F) would have been of more value if all 
refepnee to impurities had been omitted, and (he words “ of the 
, best commercial quality ” introduced. It is withia the bounds qf 
passibiUty that an ingenious manufacturer might tone up the 
colours ofriiis genuine but inferiof produce with a small percentage 
of aj>right aniline dye, f^d yet chum protection under the plea of 
P.P. If 
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admissible" impurity. This contention, however, would not be 
jn-tifiable if “ the best oommerciel quality ” was demanded, since 
this phrase carries with it a demand for good'colour, smoothness, ' 
freedom from grit, and all recognised essentials, as any expert would 
testify to the legal fraternity. 

' All the other specifications fail to recognise that there are 
munemus oxides of lend, of which one at least, i.e., litharge, while 
alss;.an important material in the paint and varnish industry, should 
in no Wise be substituted for red lead. Any contractor, however, 
who chose to send litharge in place of red lead to ((1) would be 
perfectly justified in so doing. 

If “ genuine red lead of the best commercial quality " l>e specified, 
it would be difficult, if not impossible, for any tenderer, however 
ingenious, to get behind the specification without running the risk 
of a legal action. 


Witte Lead. 

“ The white lead shall be ^uine; it shall be of Bnglish manu¬ 
facture, made by the stack process, finely ground and of the highest 
quality. It shall be perfectly free from bar 3 dc 8 and all other 
'adulteration. It shall contain not less than 25 per cent, and not 
mpre than 33 per cent, hydrate of lead.” (A) 

" To be composed of pure basic carbonate of lead, containing not 
less than 26 per cent, or more than 30 per cent, of hydrated oxide.” 

(B) 

“ White lead, pure carbonate of metallic lead, perfectly free from 
spent matters and well matured.” (C) 

“ Tbs'white lead shall be genuine; it shall be of Enfdisbmianu- 
factuie, made by the stack process, finely ground and of the highest 
quality. It shall be perfectly free from barytes and all other 
adulteration. It shall contain not less than 26 per cent, and not 
mote than 33 per cwt. hydrate of lead.” (D) 

" “ Genuine white lead, best quality, not less than a year aid 
^prepared from pure English lead).” (E) * 

“ White le^ in oil, genuine (basic carbonate of load, contqining 
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not less than 25 ])eT cent, or more than 31 per cent, of hydrated 
oxide ground in retined linseed oil).” (F) 

' “ White lead to &ntaiu not'less than 27 per cent, or not more 
than 31 per cent, hydrated oxide.” ((1) 

“ WarranDed genuine white lead, corroded by ordinary Dutch 
process and ground in pure refined linseed oil.” (H) 

“ The white lead to be the best ‘ genuine ’ Old Knglish white 
lead.” (I) 

f-W/Hcw/s. In general, the. specifiration govcrjiing the supply of 
white lead should cdlitain the following points: -- 

1. (fiicinical roinposition and the limits of variation should be 
stated, for instance, “ White lead shall be the commercial hydroxy* 
carbonate of lead containing not less than 11 per cent, or more than 
13 per cent, of carbon-di-oxide.” 

2. A stateinent should be made as to whether the supply is 
limited to English manufacture or not. 

3. It shpuld be stated if the particular process of manufacture is 
essential, such as stack (Old Dutch) process. Chamber or Btims- 
down. 

4. It may provide for the absence of adulterants, such as barytes, 
although if the word “ genuine ” is prefixed, this is implied, and legal 
action will be risked if adulterants are present. 

5. Itphould provide for efficiency in those properties which are 
independent of the composition, such as fineness o) grinding tlhd 
colour. These points are often overlooked. 

6 . It shoulc^provide for the chemical inertness of Idle pigment, fpd 
that it is properly washed and free from such materials as basic 
acetate of lead. 

(A) Fairly sound. The specification being for genuine white lead, 
any qt&lification as to adulteration is redundant. As the white 
lead is required to be finely ground and of the highest quality, there 
is no reason for limiting the manufacture to the stack process since 
any ether process eitber will give equal or better nsults, and should 
therefore be admissible or else will be inferior and woflld be excluded 
under the terms of the specification. 

(C) The imposition here g^ven is not correct, and it does nolf 
correspond with that of wUte lead vrhich is not “ pure carbonate of 
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metallic lead,” but hydroxy-carbonate. The expression “ perfectly 
fibe from spent natters ” is vaguej^ and possibly refers to particles 
of tan, etc. * 

(E) The clause “ not less than a year old,” is not a guarantee of 
que,lity, and in any rase is an impossible provision nowadays. The 
provision that it shall be good “ pure English lead ” is quite un¬ 
necessary, as is the provision that the pigment be made from “ pure 
indtqilic load,” which is a chemical curiosity never met with outside 
a cheihical laboratory. The restrietion that the metallic lead should 
be mined in England is an interference with*’the business of the. 
white lesul manufactmer; it serves no practical purjXMK". 

(F) and ((!) Tlie liniitatinns of roniposition are rather stiiugent, 
and no provision is made for the several points above mentioned. 

(H) The qualification “ corroded by ordinary Dutch process " is 
good if it has been settled quite distinctly that lead made by that 
process is desired. The clause, while permitting the use of foreign 
white lead, howevey, excludes all modem processes by which a 
pigment is produced substantially identical with stack nyulc white 
lead. ' 

Nearly all white lead specifications lose sight of the fact that the 
material specified is not really white lead at all- that being a dry 
^powder covsisting solely qf the well-known commercial hydiated 
carbonate of lead- but white lead ground without admixture with 
ady other pigment in genuine refined linseed oil. 

Bearing this point in mind, we might write a general specification 
fqt genuine gtcund white lead thus, 

“ It shall consist wholly of the best commercial hydrated car¬ 
bonate of lead, free from acetate of lead and all traces of impurity 
derived from the manufacture, finely ground to a stiff paste with 
the bes^ commercial grade of genuine refined linseed dir” * 

Whether or not the material supplied under such a specification 
conforms to it or not becomes a simple question of fact which can 
eamly be determkied by referring the matter to an expert in cose of 
•dispute. 

It should be bpme in mind that basic sulphate of lead is not white 
Mead, and cannot be described as such in Britain without the risk o( 
a legal action being incurred., 
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' “ The linseed oil must be well matured. At a temperature of 
60° P. the specific gravity of the raw shall be from -OSS to -937, 
and the boiled from -SfO to •91S." (A) * 

“ Oils (boiled linseed). To be gennine steam-boiled pale 
linseed oil, free from sediment, to dry satisfactorily without the 

addition of other driers, and not to contain resui. Od which%as 

0 

been prepared with resinate driers and other similar substitutes 
will nrt be acceptetf, and the specific gravity must be from -943 to 
•946." (B) • 

“ Oils (raw linseed). To be pure linseed oil of the finnt cis- 
temed quality, free from footings and sediment, and suitable for 
painters’ work. The specific gravity must be from •930 to •939." 

(B) 

“Specific gravity.^932 to •92!) at 60°F. Must stand the 
‘ spawning' teat.” (0) 

Linseed oil, raw (pure). 

Linseed oil, boiled (pure). (U) 

, “ The taw linseed oil to be best refined free from spurious oils, 
specific gravity at 60" P. to be between '9.32—935. The free adld 
calculated as oleic acid not to exceed % pet cent. To he free froni 
‘foots’,” 

“ The boiled linseed oil to be the best refined, Si>eclfic gravityat 
60° P. to be not less than •943. A thin layer on a glass plate must 
diy in eighteen hours when exposed to the air in S room at a t^- 
perature of 60° P. To be free from resin and foreign oils." (B) 
Comments.--The object aimed at in specifications relating to 
^ linsee^oil, whether raw or boiled, should be to ensure the obtaining 
of a comiSercial pure oil which is suitable for mixing wit( ground 
paste pigments to produce a serviceable mixed paint. Three 
qualities must be present in such oil: (I) the absence of added 
adulterants; (2) the absence of deleterious mufter in the oil itself 
(albuminous matter, moisture, etc.); (3) the preseneh of satisfactory 
drying prperties. 

The following specification for raw linseed oil will secure the^ 
lesufts:— 



183 COMMGECI^Ij PAINTS AND PAINTING 

« < 

“ The raw linseed oil shall be genuine and free from admixture 
wJth any other material whateoovcf. It shalljbe perfectly bright 
and clear, and of the usual colour, and shall not become cloudy or' 
deposit any sediment if kept at a temperature of 30° f. for a week. 
Jts tipecific gravity shall be '933 at 60“ F. When heat^ gradually 
to its bailing point, it shall not spawn, that is, produce particles of 
flixsculent matter. When mixed with 6 per cent, of its weight of 
ordinal terebine manufactured by a varnish maker of repute, it 
shall produce a fibn which will dry on glass iy eighteen hours at 
60° F.” 

A specification for boiled linseed oil may read; — ‘ 

“ The boiled linseed oil shall consist wholly of genuine linseed oil, 
and be free from admixture with other oils, rosin and resiuates. 
The driers present in the oil shall consist solely of lead compounds 
derived solely from either litharge or red lead. The oil shall be 
clear and free from suspended matter and foots, and shall have a 
specific gravity of not less than -942, and not more them -943 at 
60° F. A film on glass shall dry with a tough bright snface in 
eighteen hours at' 60° F.” 

Resinate driers are used in many commercial boiled oils, and opeq 
the door to adulteration with rosui. If it is desired to admit 
resinate boiled oils, the foregoing specification can be readily 
modified. 


Tnrymiine, 

“ The turpentine shall be refined genuine American, oe tree irom 
adulteration, and have a specific gravity of -867. It shall not begin 
to distil below a temperature of 150° C., but shall all be distilled 
before a temperature of 170° C. is reached.” (A) ' 

“Refined, genuine American, free from adulteration (optical' 
rotation not less than + 1° to + 2°). The specific gravity at 60° F. 
to be between ■860'and '868, and when distilled 97 per cent, should 
distil between ll)0° to 160° F., and leave not more than 2 per cent, 
of resinous reeidue.1’ (B) , ^ * 

The turpentine shall be refined genuine American, be free from 
fidnlteration, and have a specific,gravity oil -867. It shall not bbgin 
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to distil below a'tempciatuie of 150° C., bat shall alfbe* distiUed 
before a temperature of 170° C. is reached.” (C) 

“ Turpeutine, ASinricaii (ptfire).” (D) 

“ The turpentine to be free from colouring matter with a specific 
gravity of -87 and to be the best pure American spirit.” (E) , 

“ Tmpeiitine, genuine American spirit.” (F) 

CommetUs ,—Tie first point to be noted is that it is doubtful 
at the present' time whether the term genuine American turpelttine 
includes the variety of turpentine obtained by distilling poftions of 
resinous woods, afld now termed “ wood turpentine.” In order 
to* be on the safe side, the specification should begin by stating 
that:- - 

” Only genuine American turpentine (gum turpentine) obtained 
by the distillation of the virgin resin will be admitted, and wood 
turpentine is excluded.” 

If the purchaser is willing to admit the wood turpeutine, the 
above waiding may be modified accordingly. ^ 

The 8l)ecification should then go on to state: -- 
Colour.- -The turpentine shall be perfectly •clear, free from 
Buspeuded material and water white. 

Speeific OrM-Uii .—Shall not be less than -862 or more than -#70 
at20°0. 

Kffyidive Index .—Shall be between MfiS and M76 at 20° 0 
Boiling Pmnt .—Shall be between 152° and 158° C. 

DMbUion Teat .—^When 200 c.c. of the turpentine are distilled, 
95 per centjihall pass over below 170° ('. 

Evaporation Teal .—^Evaporate 10 c.c. on a large glass dish until 
there is no more loss in weight. The residue should nut weigh 
more than 0‘150 gram. 


Driera. 

“ All patent driers shall contain not less than 10 per cent, of lead 
oxide.” (A) 

“Driers to contain 13 per cent, basic carbonate of lead, 5 ^r 
cbnt. white sugar of lead (acetat^, and 2 per cent, borate or acetate 
of mangmiese.” (B) 

'* All patent driers shifll contain not leas than 10 per cent.” (C) 
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" Fat&t (liieis (sample to be Bubmittcd).” (D) 

‘iDriem to contam not leas than 2U per cent. o{ lead or manganese 
preparations.” (E) 

“ The driers to be litbarge or massicot, but patent driers will be 
BUovjjed to be used if containing not less than 00 per ccnil. of gcimine 
white lead.” (F) 

Coramoita.—Among the above specifications (D) is the only 
rational one. The lead oxides are coloured substances (red lead, 
for instance), and a white paint would be an impossibility if a driers 
such as (A) and (0) or (F) were employed. 

If, again, driers should contain any appreciable proportion'of 
basic lead carbonate (genuine white lead) (B) or (F), the pigmentary 
opacity thereby resulting would interfere with the tone of many 
paints into which they were introduced, particularly the fine 
colours. 

(£) A driers containing 20 per cent, of manganese preparation 
would be much too ccmccntrated for ordinary purposes, asd would 
require most careful handling. « 

The function of patent driers is to assist paints to dry m a reason¬ 
able period, and it should be clearly defined what weight should be 
req'iired to a fixed quantity of raw linseed oil, thus: “ The patent 
driers to be pf good material, and containing no oil other than 
linseed oil, and of such strength that the addition of 7 lbs. to a paint 
consisting of 1 cWt. of genuine white lead in oil and 2 gallons raw 
linseed oil will cause it to dry in eight to ten hours under normal 
conditions without discolouration.” , 

It may bo noted, however, that white lead bring itself a drier, 
the drying efiect of a given patent drier on white lead paint may not 
be the same as that obtained when the same weight is added to a 
bad drying paint, such as Indian red. It is often preferable, 
therefore, to specify that the strength of the drier shall be such - 
. th^t 7 lbs. of it will cause a paint consisting of nothmg but Indian 
red and raw linseedfoil to dry within twelve hours. 

OM Size. 

Doachmaker’q gold size. (A) 

Best Japan gold size. (B) 
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Gilders’ gold size. (C) 

The term “ gold mzc ” impli^ otigiimlly a true gum vaniisli »eh 
'in gum and poor in oil. Tlie difference between (A), (B) and (C) 
has grown out of the different methods of work adopted by coach 
painters, japaners, and gilders respectively. * 

Coachmakern’ gnid mze. should consist of nothing but a suitable 
bard resin (free from rosin), linseed nil and American turpentine, 
with the nece&aiy driers, and should be capable of being uffxed 
with pigments to j)roduce a hard stopping which dries‘quickly 
and can be polished down, and also of being mixed with under¬ 
coating body vaniish to hasten the drying. 

Jajnn gold size may be specified to confonu to the same require¬ 
ments. 

Gilders’ gold size should bo specified to dry with a “ tack ” ready 
for gilding in so many hours. 

Varnishes. 

“ Thewarnish is to be the ‘ finest pale duraj}le copal' for internal 
work, ‘gmle copal carriage ’ for external work, and ‘ engine copal ’ 
for hot pipes, radiators, tanks, guards, etc. All t« be obtained from 
^selected manufacturers." (A) 

“ All varnishes to be made with pure American turpentine and to 
be free from rosin.” (B) 

“ l..Best teak vamisli. 

2. Best hard drying oak varnish. 

3. Best patent knotting varnish. 

4. Best jDlack japan. 

5. Best black lacquer. 

6. Church seat varnish.” (C) 

“ Pale oak varnish 

Hard varnish Ail varnishes to be made from' the best 

MAstic vaniish gums and oils, to flow easily, dry lus- 

Hard oak varnish trous, and with a firm coat, in eighteen 

Copal oak varnish to twenty-four hour#.” (D) 

Carriage varnish 

All varnishes shall be made from carefully selected materials. 
Only the beet copal gums shall lie used dissolved in the best uartl- 
matured Baltic linseed €ii, mixecj with turpentine, as hereinafter 
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Bpecified. Wey shall be at least six months old before delivery, 
dor easily, and dry lustrous with a firm coat in not less than twenty- 
four and not more than thirty-sLx hours." (K) 

“ Varnish, copal. Copal varnish to be made from best pure gums, 
oils.^and pure American turpentine, to flow easily, dry Ifistrous, and 
iri twelve hours, so that dust will not adhere, and hard in twenty-four 
hours, and to be free from resin or copal substitute.” (F) 
Cimumntt.- All varnishes shall be made frous cai'efnlly selected 
material. Only the best hard gum resiu shall be used, and the oil 
shall be the best well-matured Baltic linseed, anti the turpentine as 
hereinafter specified. They shall be at least six mouths old before 
delivery, flow easily, and dry lustrous with a firm coat in not less 
than twenty-four and not more than thirty-six hours. 

It is a most difficult matter to specify the composition of a varnish, 
and it is probably much better to specify precisely what kind of 
results are aimed at, the time allowed for drying, and the price that 
should be paid, thus• 

“ The varnish to conform to the description hard church^nik, to 
be perfectly brighband well matured, and to dry hard witliout tack 
on inside seats within twenty-four hours. To present a lustrous 
surface imder fair conditions of wear for two years, and to cost not 
lep than 10s, (id. per gallon.” 

Terdnne. 

“ Finest. One part of terebine, when mixed with 16 parts of 
linseed oil and spread in a thin layer on a glass plate agd kept at a 
temperature of 60° F. must dry in eight hours. To contain not less 
than 10 per cent, metallic oxides.” (A) 

“ The terebiqe shall be genuine American and be free from 
adulteration. When 1 part of terebine is mixed with Ifkparts of 
linseed oil and spread in a thin layer on a glass plate and ke^t at a 
temperature of F., it must dry in eight hours.” (B) 

' " Finest. One part of terebine, when mixed with 16 parts of raw 
linieed oil and spfead in a thin layer on a glass plate and kept at a 
temperature of 60° F., must dry in wght hours. To contain not les8 
thhe 10 per cent, metallic oxides.” (C) 

"The terebine shall be genuipe Amei^an and be free fr6m 



187 


SPECIPiVaTIONS POE PAINTEBS’, |TC., WORK 

• . 

sdulteiation. When 1 pait of tcrebine ia mixed with Iff parts of 
linseed oil and is spread in a thin layer on a glass plate and kept«t a 
temperature of 60° F., it must dry in eight hours.” (D) 
Comments. —(B) and (D) are ridiculous, and are evidently the 
result of a confusion with American turpentine. Terebine js, of 
course, an article made in England hy all varnish manufacturers. 
It would be an exceedingly difficult task to define what constituted 
an adulteration thereof. * 

The best mode of specifying is to provide tliat it shall ^e made 
fromHhe best materials, shall not injure any pigments or paints with 
which it may be mixed, and that 6 per cent, added to genuine raw 
linseed oil will cause a film on glass to dry in a given number of 
hours at 60° F. 


Potty. 

“ Is to be made from whiting and linseed oil and well worked into 
a stifi puste.” (A) , 

“Toibe composed of pure calcium carbonate and pure raw 
linseed oil.” (B) • 

. “ Putty, in drums (carbonate of lime and pure Imsoed oil).” (C) 

“ Putty (made with pure linseed oil).” (D) • 

Comments.- -This should be described as genuine liiiseed oil pu1jj:y 
consisting of finely powdered whiting and genuine linseed oil. 

(B) This form of specification is incorrect, pure calcium carbonate 
being a product of the laboratory, and not a commercial product 
at all. 


V/hiting. 

“ l^he whiting to be dry and of the best quality, free from 
alkahnity, well ground and free from grit.” (A) 


6M Leaf. 

*' Each book shall contain twenty-five leaves, mAisuring 3} mej^es 
^uare, |nd be of quality knowp as “ best deep English gold leaf,” 
wei^ng from 4 to grains, and be 23 carat.” (B) 

’Transfer gold leaf (ij^t quality British).” (H) 



188 


COMMERCIAL PAINTS AND PAINTING 


I’BOFOBBD StANUABI) DfiMKraONS OF TeBMS USEl) IN 

' Paint SpEcaFiaiiioNs. • 

Aa approved by the American Society for Testing Materials. 

^Standard—A term designating a quality or qualities specified. 

Epal to. —The use of this term should be avoided if possible. 

Pdte.—Standard, without adulteration. • *■ 

ComnUrciul Pure.—Is not defined, and should not be used in 
specifications, as it involves the absence of “Standard.” ° 

Adulterofion.—The partial substitution of one substance for 
another. 

Adidteratil.—A substance partially substituted for another. 

Bulh .—^The bulk of a pigment ^11 be considered as the total 
volume of the pigment and the voids, and varies inversely as the 
specific gravity of that voluma 

Foufa.—The space between the particles of a pigment, even 
though occupied by air or by a vehicle, whether liquid or dried. 

Opacify.—The obstruction to the direct transmission of visible 
light afiorded by any substance, comparison being made with 
sections of equal thickness. The opacity in the case of pigments 
should be considered as referable to their opacity in a vehicle 
under standard conditions. 

Cejering Pom .—The use of this expression should be avoided 
aa being confusing. 

Hiding Power.—*The power of a paint or paint materud, as used, 
to obscure optically a surface painted with it. 

Spreading Power.—-The relative capacity of a paint or point 
material, as used, of being brushed out to a continuous uniform 
paint film,*expres8ed in terms of the area to which a unit‘volume, 
as used, is applied. ' 

Fineness.--A term used to denote the extent of subdivision 
and expressive of the number of particles of pigment in a uilit 
. vofiime exclusive ■of voids. 

CrystalUne. —Having a definite structure referable to one of thd 
systems of crystqllo^phy. 

■dmorpkovt.—fhie opposite to ciystalline'rs 
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Paint.—A mixt'ire of pigment with vehicle, intendedlx) be spread 
in thin coats for dAcoration or protection, or both. ^ 

Pigment .—^The %ie solid {larticlra used in the preparation of 
paint, and sabstantially insoluble in the vehicle. 

FeAicle..‘-The liquid portion of a paint. 

Volatile Thinner.—A]\ that liquid portion of a paint, («CLpt 
vater, which is volatile in a current of steam at atraosphesic pressure. 

No/n-ViittiMe -The liquiil portion of a paint, excepting 

vater, which is not a volatile thinner by the above definision. 

Tinlirig l^rength. The. relative power of colouring a given quan- 
ifty of paint or pigineiit selected as standard for coinparisou. 

Colour. A generic term including the colours of the spectrum, 
vhite and black, and all tints, shades and hues which may be 
itoduced by their admixture. 

Tint—A colour produced by the admixture of a commercial 
'olouring material, excepting white, with a white pigment or p^t, 
ihc wl^jte predominating. > 

Bu/^—Tke predominating spectral colour*in a colour mixture. 

Tone .—The colour which principally modifier a hue, or a white, 
ir a black. 

Drying .—^The solidification of a liquid film, independent of 
change in temperature. 

Dj^.—A material containing mctallio compounds added'to 
paints for the purpose of accelerating drying, s 

Speoifio Gravity .—The relative of a unit volume of substance 
compared jrith the weight of the unit volmue pf water at defined 
temperatures. * * 

Gotten .—This refers to the American gallon which is smaller 
than the Eni^ish Imprial gallon. The latter contains 277^ cubic 
incUhs, ^nd is therefore approximately one-fifth' larger than the 
American. The English gallon is equal to 10 lbs. avoidupois of 
distilled water weighed in the air at 62° Fahrenheit, the barometer 
being at 30 inches. , 

Deneity .—This is a purely sdentific term. Jts use should be 
■avoided in specifications. 

FotA'.—Diffiolved water, of water not definitely or chemipUly 
otmbined. 
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Dry.—<loiitamiog no wicombined water. 

IJoTK.—In view of the importance of specifications tegnlating 
Ihe execution of painting work and the supply of painters' 
materials being accurate and comprehensive, and at die same 
time reasonable from a commercial point of view, the author is 
piepared to make suggestions on the subject when requested. 
In difficult cases or where the work involved would require much 
time, he will be pleased to put readeis in conmiinication with 
jiaint tcirhnnlngists who will for a suitable fee, to be arraniml 
draw up any specifications reijnired. 



(IHAPTEKX 

PAlNTimi liV MKUUANtUAL MKANS 

AiiTi(ui’(ii{ a cpitain rlawi nf paintiitf! iiiiihI alwaya l)c done b; 
hand, ns foi^instanre, the wood, iron or cement which forms part 
nf a permanent stractnre, other and quicker methods such as spmy- 
ing may be employed successfully when the surface is sufficiently 
large and accessible. When the articles to be treated are relatively 
small they may be painted by dipping them bodily in a tank 
which contains a paint of a suitable composition. In some cases 
the two processes may be combined and the under coats ^c put on 
by dipping and the finishing coats of paint Sr varnish be sprayed 
on; oAhe finish can be done by hand if desired. 

In the United Rtates of America the dipping and spraying pro- 
• cesses arc employed to a very considerable e-vtcut, and in this 
country they arc increasing rapidly in use among engineers, Ihe 
manufacturers of agricultural impltSncuts, waggoifi and carts, 
baby‘carriages, furniture, sheet metal, corrugated iron, enamel 
ware, etc. 

Spraying may be used with great advantage in^ainting celluloid 
and paper fbr paint makers’ pattern cards, while dipping by<innd 
is now usually employed for cans intended to contain paint and va^ 
nish. Much better results are obtained in both cases than by 
usingpa brush, and not only is the appearance improved but the 
saving of time is very conadorable. 

Spraying paint in house painting can be ddne with advantage 
01 ^ flat surfaces, such as a wall to be covered with water or oil 
paint, and it is particularly useful for delicate stencil work. The 
^pjnng process is ,at present used in house pamting to a very 
lUted aixtent. Iron casements and other comparatively small 
pajts are sometimes so^treated, although it seems probable i£at 
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wooden'saliheg and even doors and other details might be treated' 
in this manner before being fixed, at least for the priming cost. 

'f he methods of combining dipping and sprajfng do not appear to > 
be much used at the present time, and it will be convenient to con¬ 
sider them quite separately. It should be added, however, that there 
ii ainple room for improvement in this direction, and in many oases 
work which is now finished by hand can be done much quicker and 
more economically by spraying on the last coat, wbe^her it be paint 
or van-isli. Of course, the. o|)erator in spraying must have had 
some amount of practiee in order to become exjK rt. When once the 
knack is acquired there is but little difficulty in obtaining a uniferm 
coat, or one, at least, as uniform as would be produced if a brush 
were used. The process of spraying pamt consists in forcing the 
distemper, paint, enamel, varnish or lacquer on to a surface by means 
of compressed air supplied by a tube or hose, the paint, etc., being 
supplied through a second hose and being broken up into exceedin^y 
nnall paHicles by the compressed air at the point of emerging from 
the nozzle. 

Fainting by dipping consists in bodily dippuig the article to be 
treated into a tank containing a suitable paint, immediately lifting 
it out, allowing it to drain for a few minutes and then suspending 
it until diy, when it sometimes receives a second coat and some¬ 
times a third. 

In a paper read by the author before the Paint and Varnish 
Society, the advantages and disadvantages claimed for both systems 
were thus summarised'—The first advantage of both methods 
is B great saving of labour. In spraying, from two to three square 
yards can be covered on a plain surface in one minute, or say, at 
a very low estimate, a hundred square yards an hour. It would 
take a men witii a brush, working at the rate of five square ya^ds an 
hour; which would bo very fast, twenty hours to do the same 
■work. 

. In paint dipping the saving is n^uch greater, and this can,,be 
shown by quoting figures obtained on a visit of inspection to the 
dipping plant at the Boyal Woolwich Arsenal Carriage Department- 
Before this, painting plant was put in two hundred painteis were 
constantly employed; now forty-one ate eye to fully cope with,the 
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same amoant of work or eveu more. In comparing the two systema 
it ahonld be remehibered that when a surface is painted iby 
*the aid of a brush at least onVbalf of the time involved in the 
operation is lost by the v^tkman in dipping his brush, drawing it 
against the sf^ of the can to remove suporflnous paint and in return-, 
ing to the surface. A second advantage of spraying is a considerable 
saving of paint which nuty be taken at 3.3 per cent., and as it is gener¬ 
ally admitted &attwo thin coats of paint are much more durable 
thM one. thick one and as the actual spraying takes little time 
the durability of this method is increased. The makers of the 
vsi!ous painfr spraying machines usually claim that the thickness 
of several coats of paint may be obtained when desired by one 
operation, in other words by continuing the spraying until any 
desired thickness of paint film is obtained. The author cannot too 
strongly deprecate this practice. Thick coats of paint to be 
durable must be made up of several thin coats, and far better results 
will be obtained by first thinly spraying, allowing at least several 
hours- -ct in cases of a slow drying paint, etc., twenty-four hours— 
and then spraying on a second coat and so on to the finish. 

A further advantage is that the paint both with dipping and 
spraying penetrates those portions of the work which cannot 
be reached by moans of a brush. For example, in a vraggon that< 
is dipped the paint finds its way into the jomts which are always 
more or less open, and the fact should not be lost sigkt of that it is 
these parts which under oidinaiy circumstances are most likely 
to first perishawhen they are not protected by paint. When paint 
' or whitewash is sprayed on a rough brick wall ail the inequalities 
of the surface are reached by the spray, and this could not be done 
with a brush. > 

We maysnow consider some of the disadvantages urged against 
the two Systems. The objections usn.aliy urged ate that the film 
of the paint put on by spraying is not l^ely to be so uniform in 
thickhess as that put on by a skilful painter with a brush. As 
■gainst this it may be said that an ordinary coat ot’paint applied' 
painty, however skilled, is fay less uniform in tWkness than 
ii usually supposed. If p^t is brushed on very carefully to ‘A' 
trsnspaient substance^ smm as a sheet of c^uloid, it will be found 
P.P. 0 
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that, however unifomi ite appearance may be, v hen held up to the 
light considerable variation is api)arent. It is also claimed that 
the paint put on by dipidng is not fdreed into tBe pores of the wood« 
as it would be when applied with o brush, and the same is true to a 
smtiller extent when spraying is resorted to. Therej'is probably 
something in this objeiitiou so far as it relay's to dipping, hut when 
the paint is sprayed a considerable force can readily be obtained 
wh'idi would exceed tlurt exerted by a painter who iiSfcs a brush. 

SpBAYiiiu Apparatus. 

The appliances used for spraying may be divided broadly into 
two classes. First, those intended for spraying' limewhite, white¬ 
wash, disinfectants, etc., 
which consist of a single 
hose through winch the lime, 
etc., is forced by ngeans of a 
pump, usually ope^rated by 
hand, and is discharged 
through a noxzle in the form 
of a spray on to the sur¬ 
face. This type is largely 
employed lor limewhiting 
rough brick walls of railway 
arches, factories, etc., and 
in such cases docs the work 
far better and quicker than ■ 
would be possible if a brush 
were used. 

Kio. '33.— Handpieoo used is Paint The second clsas 0 ? Sptay- 

Spraying. ing machines consis is of two 

separate hose, one supplying the paint, which may be as thick as 
any paint which rsn be put on by hand, and the other hose supply¬ 
ing sir under pressure which is operated by hand or power pump and 
is discharged from the noszle in close proximity to the paint, wlfloh 
it .breaks up in the form of spray. , 

The illnstcations show the most Isr^ly used machines df the 
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first class and give, soffioieut idea of their construction. The 
patented instruniant Renown *8 “ The Aerograph ” may be tAen 
as a type of the second class, and it is largely used in many industries 
and can be employed in its various forms, ranging from the execution 
of the most delicate 
work, such as a portrait, 
to spraying ^whitewash 
or limewhite on a very 
large tliicven aiirfarc. 

'Jhe * diagraui (Figim! 

33) gives an idea of 
the handpus'e by winch 
> the spraying is effected. 

In operation two flex¬ 
ible tubes are con¬ 
nected with A and P, 
supplying the com- ■ 

presseA air, and P the 
, . . . ■ Era. 34.—The WelWPeint Sprayer 

colour, paint, varnish or 

distemper which is also under pressure. The finger lever P controls 
“ both the air valve and the eolour valve in the Nossle N, so that 
little or much colour may be alluwcd''to jiass out into the curreflt 
of escaping air. This eolour is usually supplied from a large p%int 
pot, or, when small quantities are re- 

r quired, from a cup 0, which is attach¬ 
able at B and, when so attached, cuter off 
the supply through the tube P. The cup 
is useful when small quantities of colour 
are wanted with froquent» changes. The 
outfit for ordinary painting consists of a 
Era. 3fr—The Lrdmr spray paint together With a large paint 

Paint Sprayor. pump. There several different 

patterns of the Aerograph all more or leas working on the same 
plan as that illustrated. The. capaeity of this varies from thrhe 
to five gquare yards per minute. A fairly thick paint may be 
used if desired, as th^ apparatus is controlled by means olf a 
neeSle in the nozzle wUch keeps> it free and permits the air to 
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operate upon the colour and divide it up into email particlee. In 
shoeing the many different usee to u%jch thia Apparatus may be 
Bucceasfully put it may be mentioned that 



most of the large wallpaper mannfac- 
turere have eeveral in constant use, while 
it is also employed in spraying enamel on 
to tubes to form bedsteads i nd for other 
uses. A difficulty is somenmes expe- 
rieneed in applying aluminium paint by 
means of a brush. It can, however, be 
most Bucrejisfully applied by means of the 
spraying machine. 

Another type of machine of class 2 is 
the “ Wells,” which is specially recom¬ 


mended for large surfaces, and is used 
by many of the principal railways and ^ 
'■ industrial firms. The rate of surface 
covered is from twenty to thirty square feet of surface in one minute 
with an ordinary paint. In this case the paint cylinder is contained 



fro. ‘ 37 .—Foiotiiig s Wheel by Spnying. 

inade the air cylinder ot tank, as shown m Kgnre 34. ?ha 
pi^t pot is removable so that thh colour can be changed as may be 
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desired. The air, v]hioh is supplied from a compressor is dther 
driren bjr hand v p6wer at^ a pressure of from 15 to 30 ibs# per 
square inch according to the peculiar conditions of the work. 
The paint is forced up under this pressme from the tank, where it 
is brokeu into a fine spray by compressed air supplied from jhe 
second tube. There arc various sizes of this machine, and the 
consistency of the liquid to be applied may vary from that jt tar 
to ordinary.whifewash. 

Another type*of spraying machine is the “ Lederer,” made at 
^ufRilo, N.Y., and is illustrated in Fit^. 35,36 and 37. This is made 
in two styles, one having a cup, and the other a tank when large 
quantities of articles are to be treated. In the first of these the air 
passes out of the nozzle when a button is pressed under a pressure 
varying from in to .50 lbs. according to the weight of the material. 
This induces the paint contained in the cup to rise and pass out 
of the vertical tube and here it is broken up into a soft spray. Paint 
sprayew may be meed for a large variety of purposfs. Figure 37 
show#how a cart wheel may be painted by the Lederer machine. 

HPBAYuro Colour Caru.s. 

Colour specimens suitable for monfiting on cards for the purpose 
of paint manufacturers may be readily produced by the spraying 
process and a considerable saving effected. The effect of glossy 
enamels on such colour cards is often obtained 1^ painting on the 
back of tnftisparent celluloid. The usual plan followed is toabrush 
on the paint considerably thicker than would be the case if it were 
to be applied to, say, a door. The difficulty is to obtain a paint 
whiq^ is not too flat and not too glossy. If the former, the paint 
film willffre so brittle that it will crack under the guillotine when the 
celluloid is cut into pieces suitable for mounting. If too oily the 
danger is that it will separate or peel off froig the celluloid. By 
spraying on the paint a more uniform surface can j)e obtained than 
when a brush is used, and various improvements can be m&de 
Withoutaa great deal of difficulty. Assume, for instance, that it 
tffas desired to show twcyir more colours on the same piece of hAlU' 
loiS, as, for exam^e, a suggestioa for stnping on a cati^. The 
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Btripes would, of course, be in one colour and the body to represent 
theWrisge in another. In such a case the stripfe could be sprayed 
on first by using a stencil perforated with the exact width of line 
or linra required and these being dry the main colour cuul^be sprayed 
in< oVer the whole surface, provided that care was taken that the 
colour used for the stripe was nut transparent. Again, if each 
sample is of fair size it might be wished to place in the middle of each 
piece thi^nanie or number, and this could be sprayed on through 
a stencil in the manner indicated, the finishing'bemg proceeded 
with as before. , ° 

It will sometimes be found that the best results are obtained 
by using a glazing colour in pnxiucing a given finish, such, for 
instance, as a brilliant rod can be obtained by using a less brilliant 
red as a ground and glazing with a lake. In preparing celluloid 
for this purpose the lake would, of course, be put on first and the 
Indian red, or whatever the colour might be, last; the ordinary 
process being in fact ftversed. 

In painting papyr for specimen colours cards where the fuiished 
effect is to be oily paint, flat enamel or distemper, the desire is 
always the same, viz., to give a perfectly uniform surface, and this 
caii be done by means of the spray far bettor and quicker than can 
possibly be done with a brush. The labour of stippling a distemper 
is Bsved and bru^h marks are wholly avoided. 


SrBATnio Throuou Stbnoils. 

It not infrequently happens that it is necessary to put on a 
special device, name or trade mark to some part or other an 
article after it has been pamted, either by dipping, spraying.or' 
other means. By the exercise of a little ingenuity this may be 
done very quickly.ky means of a spraying machine, which mav in 
this case J)e (piite small. The stencil should be provided with a 
oli^ or gauge to save time in obtaining the exact position of tl^ 
device, and frequently it will be'found advantageous to form a 
fraine or holder in which g number of articles can be arranged ^de 
by side. The stencil will then fl)e made with,a rqwtition of t^e 
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devices all exactly in the correct position, and tlie actual Wrk of 
spraying will take but s.few minutes. 

‘ Lines, corners, scrolls and ornaments of various kinds can aisu 
be put on by spraying through stencils, and it is sometimes found 
desirable to'spray on the ground and afterwards to touch up or 
finish the work by hand. 1^1118 the ground of an heraldic lion whiiAi 
might form part of a trade mark could be sprayed on through a 
stencil and the necessary lines to complete be put in afterwards 
by an artist. ^ 

Engineering says: “ The field for spraying in engineering work 
would appe&r to be very large, and it is matter for surprise that the 
system is not more widely used, unless it be that the process has 
disadvantages which do nut at first sight appear. For the treat¬ 
ment of bridges, roofs, and other structural ironwork, the system 
is apparently very well sailed, while for the painting of ships’ 
hulls, which frequently has to be carried out in very limited time 
it sboukl be ideal. A spraying plant of any magnitudematurally 
requires some form of motive power for working the air-pump, 
but this would usually impose no difficulty for the type of work we 
have in mind. It is clear that the greater the amount of clear 
fiat surfsee in the work to be painted the greater will be the advan¬ 
tage of spraying, and in some cases it would naturally not Jie 
suitable.” 


PAomifa BY D1PPIN8. 

The subject of painting by dipping may conveniently be divided 
up under the following hea^: (1) the dipping tank, (2) the p^t, 
(3) the lowering and hoisting apparatus, (4) the arrangement for 
hangings the articles after being dipped. A lit^e consideration 
will iflake it clear that each of these detail^ is of considerable 
importance and that, if one is not properly arranged, the plant 
aS'a whole may be a faiiure. 

Taking these in ordei we have first to consideFthe cdustruc^or 
%f the^ank. This'may be of almost any dimensions regulated 
by the sise of the articles to be mpped. For example, at the ]i||ool' 
Arsenal, they dip*a whole ^aggoB at one time, as is showr 
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FiO. ^.—Dipping WaggonN in Pidnt at Woniwioh ArHraal. 


in Figui'e 38, and hang them iu rows, as shown on tlie left of Fij^re 39. 
In other cases small articles, such as machine parts, are dipped 
bj being placed m wire-bottomed trays or in wire baskets. There ' 



Ito. 39 —Haaging Wiggona after they Hn been Dipped. 
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Fttl. 40.—Tht WilkinBon, Heywood and Clark Paint Dipping Tank—Plan, 

are, doubtless, tanks of vaiying construction in successful use. 
The author is only practically acquainted with three types. 

The first and second may be said to be designed on a somewhat 



Fm. 41.—VpiiieiU Section of Fig. 40 Hhuwing P«ddl8H. 

w * 

limilar principle, vig., to include an appliance for agitating the 
paint after the pigment has settled, as, for example, during the night* 
tinjp or week end. Th%third type is merely a plain box orlunk 
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tapering' toward the bottom and provided iwith no agitating ap- 



Vigf 42 —Crom Section of J^n. 40 am! 4]« 


42) give a very gcxSl idea of the construction of type No. 1. This 
is, a sligiit modification of the Wilkinson, Heywood and dark 
patented type, which is provided^at the bottom with paddles, <s 
sh(^wn in section and in sectional elevation. There are two series 
of these paddles revolving in opposite directions and above tfiem 
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Fra. 43.—Til' Lfwin Kn|!W and Sons Dipping Tank—I’lan 


•is on appliance, which may l)e likened to a horizontal Venetian blind, 
which is left open when the tank is in use, and is closed when at rest. 


The second type is shown in Figures 43,44 and 45, and is that of 
Messrs. Lewis Berger and Sous, Limited, and, as will bc^jiden by the 



Fra. 44 -Fection of F%. 48, showing Woun Agitator at Bottom 
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wction', tapers considerably so as to inTolve the use only ai a single 
agitator at the bottom. The construction of this is more of 
nature of a worm than of paddles. additionsi agitator may be usdB 

when circumstances require it. The body of the tank is one-eighth 
inch iron or steel and the weight about 495 lbs. The^ is no shutter 
'above the agitator, but a wire screen which is found to be sufficient 



Fio. 4S.—Cron Section of Pigs. 43 and 44. 


for the purpose. A screen is also sometimes used over the shutter^ 
like arrangement for the 6rst type. When the articles to be painted 
are of considerabis sige there may be two series of agitators, and 
the ezteut to which they should be used and their exact form will 
obviously depend upon the particular kind of paint used. It is nl/t 
deemed necessaiy to refer in detail to the construction of Ihe tanks 
as ihe dra wings supplied make it suffidentiy dear, and the mandfac- 
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turen vould doubtless be willing to supply a full set of’drawings 
to those about to put in a plant. 

Tm PAtlfT TO BR DSED FOB DIPPING. 

Obviously wccesa in painting by dipping depends hugely uppn 
the land of paint used. As a rule it will be necessary that it should" 
dry quickly, say in six hours, and with this object in view a huge 
amount of gold site is usually employed. The pigments must 
be finely jjrouud k order to prevent undue settling and eiikuro a 
reaaona'blc durability, anif the mixture must be such that there 
will be but few, if any, “ drips,” “ tears,” or “ fat edges,” after 
the article is dipped. If any such occur they must be brushed 
bff immediately after the article is dipped. 

At this writing there appears to be two distinct camps among 
the few who have studied the subject, one side strongly,,uiging 
the necessity of paddles or some sort of an agitatingyippaiatus, 
to keep fhe pigmentary portion of the paint in yonstant^uspension, 
and the*other, who are equally assertive in tbeif chums, urging 
, that a properly designed paint should consist of pigments and 
thiimeiB substantially of the same specific gravity, so that no con¬ 
siderable settlement can take place and hence no agitators ase 
necessary but only occasional stirring up by means of poles, etc. , 

WitHout deciding between these opposed opmions of practical 
men, it can only be said that at the present time dgitators are in 
actual use in, perhaps, nine out of ten dipping plants, although 
there appear! to be a strong tendency towards ilhe adoptiop^of 
special paints which do away with the necessity of their use. 

We may here quote from “ White Paints,” a book published at 
wChicagp, Ill., and written by Mr. W. 0. Scott, who has had a large 
and vaije^ experience in this class of work, lire author of the work 
mentioned gives the following as a typical white &pping paint:— 

300 lbs. Sublimed white lead 
100 „ Zinc oxide 
60 ,*, Gilder’s bolted whiting 
40 „ Asbeetin^pulp 
93 „ Biw lihseed ml, 
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making altogether abo* 20 gallons. . This paint is recommended 
for dipping agricultural implements, wood ware, etc., and when there 
is an agitator it may bo reduced iwith J4J gallons of bensme,4 
gallons raw linseed oil and J gallon of liquid drier. As a rule, 
however, white spirit is employed instead of benzine, t|)e remarkable 
mcrease in the use of this product being duo to the fact that it has 
lieen proved to answer its purpose and to take the ])lace of turpentine 
evfii for ordhiary {minted work. 

The nriee of white spirit is, of course, very nmcli lower than that 
of Ameriean turjrentine, say Ik/, to l.i. ‘2d. jier gallon, as against, 
say 2*. id. a gallon for tur]K'ntine. Some, varieties eontaii, a 
projjortion of tuqw in order to give something of the charaoteristie 
smell, but this is merely pandering to prejudice, as the smell of 
white spirit is less pungent than that of turpentine. The flash ' 
point of most gru<le8 of white spirit is from 90" to 95° V. close 
Abel t:'tj, and it is water white. The specific gravity is about 
■810 at OO'' ; that of pure American turpentine is '867. 

The following pc'nts concerning dipping paints are worthy 
of careful note.- They are based u|X)n the opinion of Mr. Scott. 

A certain amount of oil must be present in dipping paints to act 
as a binder and it is advisable to add a small quantity of varnish'' 
to hold the paint together. Non-absorbent surfaces like metal, 
Lard wood, etc., re([uire less oil than the absorbent soft woods. 
In the foruiei' Wause there is little or no {>cnctratiou of the liquid 
{Mrtion of t!)e paint; but with pine, whitewood, poplar, etc., 
nearly all of the liquid is absorbed in the first coat. Secondly, 
bentiue or white spirit when used alone as a thinner will not be 
sufficient to act as a binder when the thimrer evaporates, hence the 
addition of a little oil or varnish or both. A small amount of inert 
material, such ss china clay or barytes, is usually understood to be 
improvement in the way of durability, although an excess, of pourse, 
destroys to some eStent the body. “ Asbestine ” is recommended 
for dipping paints, because of the quality it possesses to hold A 
pigment in suspension. Asbestine, it may be mentioned, is 8{>ecially 
ground for pauftinakers’ use, and it can betobtained from moft 
manufacturers-of asbestos. The'specific gravity is aboht 2‘612, 
and*the composition is, approximately, silica, 70 per cent.; mag- 
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nesia, 23 pet cent., the levamdet uguatty coiuiating bf alumina 
combined with water and a little iron oxide. While lead and nine 
axide are, aocording*o Septt, tbg! two ideal white pigmenta considejpd 
from a dippmg Btandpoint, xinc oxide generally predominating. 

The following recipes are.takcn from the work, “ White Paints,” 
already uam(^, bnt have been changed to meet existing couditjoi>8 
and accord with Knglisli weights and measures 
Priiiuvsfor Mdti}. 4 tolbs. of paste paint thinned with I gujloi, 
of white spirilrami 1 pint of mixing vaniish. 

Ptiyien fnt UM Won^. ■ I to O lbs. of jiaHte paint IhiinTixl with 
Stuarts white sjiirit or tur|ieiitiiir, 1 gill raw oil and ^ gill mixing 
varnish. 

. Pritmrs Jot Soft Wood. - 1 to 7 lbs. jiasto paint thinned with 
to 2 (juarts white spirit, 1 to 2 nuarts raw oil, 1 gill to | gill 
varnish. In some cases with very soft, porous woods, it may be 
necessaiy to add more raw oil and some japan or liqn.'d drier, 
but too much drier must not be added as it will shortciyfie “ flow.” 

Second Coat Dippirng Paints. — H to 10 lbs. <jf paste paint tliinned 
entirely with white spirit or with 2 quarts of solvent and variably 
proportioned oil and varnish according to the surface desired. 

Varnish is advocated in all of those mixtures as it heljM to hold 
the solids and liquids together and prevent separation; it also 
induces toughiieis. * , , ' 

It Is essential that a varnish be usihI which will mix perfectly 
with oil and benzine at a temperature of 60“ F. 

White Dip for Metal. 

100 lbs. White paste paint. 

11 gallons White spirit., 

1J quarts Pale mixing vamWh. 
ij pints. White liquid dper. 

White Dip for Hard WaoS. 

100 lbs. ’ White paste piuut.'' 

10 gallons. White spirit. 

1^ • Baw liii^ oil. 
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pinfi Mixing yarnuh. 

1| „ White liquid drier. 

WAtte Dip for Soft Wood. 

100 lbs. White paste paint, 

gallons White spirit. 

4j „ Jiaw linseed oil. 

"4 „ White liquid drier. 

The pale mixing varnish and the white liquid drie; must nlit 
liver with lead or zinc, otherwise the paint in the tank will thickpn' 
continually. The above formula produces one of the best paints 
known and it is certainly not a cheap paint. 

Vermilion or Pink Primer {semi-paste). 

70 lbs. SSnc oxide. 

3() White lead (carbonate). 

4<t „ Whiting. 

10' „ Silica. 

20 „ . Venetian red; grind in. 

5 gallons Saw linseed oil. 

4 quarts (irinding Japan. 

f 

Dip for Iron (Heavy). 

100 lbs. Pink primer paste. 

6 gallons White spirit. 

1^ gallons. Turpentine. 

' 1| quarts Mixing varnish. 

« 

Dip far Hard Wood (Medium). 

f 

IM lbs. Pink piimra paste. 

8 gallons Benzine. 

IJ Turpentine. 

1} piirts , Liquid dri6c.a> 
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Dip for Soft Wood (ISw).* 

100 lbs. . Pink primer paste. 

9f gallons Senrine. 

0 „ Boiled linseed oil. 

Ij quarts Kerosene oil. 

The kerosene oil is added to promote “ flow ” and to render 
the material wor^ waterproof. The small quantity of kero^ne 
is absorbed by* the wood and does nut materially retard the^diying. 
By ad^rf; more'^te qf more thinner, the consistency may be 
reflated ti^suit variable conditions. 


Quick-Drying Primer {semi-paste). Pirrk Primer for Iron. 

100 lbs. Zinc oxide. 

87i „ Bolted whiting. 

12J „ J.F.L.S. ochre. 

25 „ Venetian red. 

Grind in: , 

7} gallons B. and T. Grinding Japam 

i| „ Raw linseed oil 

1| quarts Mixing varnish (slow drying). 

1| „ White spirit.. 


To tlie above may be added the remarks of a geni^leman wlja 
is attached to a firm making a speciality of dippuig,paiuts. He 
says; ” The general method with large American houses is to use 
one primer fo» everything, and considerable experisnee shows t^t 
a grey primer is the most suitable colour for this piupose. A ^y, 
being a neutral tint, dues not interfere with the finishing coat, 
pd it ^n be covered with red, green, blue, yellow or at^y colour 
ierired (p^a finishing coat. By the use of a ncutrSl tone of this 
kind the apparatus and operations are simpli^ed. The paints 
for Upping purposes are ground to extreme fineness in special 
mills, and are made on light bases, so as to avuid|settlin| as far 


M posable. In shalltw tanks an ordinary paddle is sufficient to 
i^tate tbf, paint, but in dippiuj^ tanks, where large sections of 
naol^ery or unp'-—- j-:-.-'-'- >—»— 


*F. 
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agitator, f he hauclling tf aniall sections of implements may present 
a little difficulty at first, but these are usually put together into an 
ii^n basket, made somewhat like a,.wickerwork basket of rounded 
stral, so as to allow the paint to drain away; and these baskets may 
contain anything from fifty to one hundred smalt sections, which can 
all Jkj dipi)ed together effectively. The materials used, being ground 
so finely, as stated above, and containing all the necessary drier, 
on^v turpentine substitute need be added to thin in |he tank for the 
first batch. Subse<iuent batches, however, rerpiire a small per¬ 
centage of boiled oil to be added at the same timeciS the thtnners, as, 
owing to evaporation of the thinners, the binder of Jhe ^int is 
liable to bo cut out, particularly after standing in the tank lor &iy 
length of time. 1 recommend about one gallon of boiled oil to 
ten gallons of thinners, which serves to keep the whole mass bound.. 
These paints arc made plainly on a non-lead base and give great 
satisfaHion.” 

The fdivwing useful information is kindly given by Mr. F. A. 
Lane, of Pmladelpbia, a gentleman who has erected a vfcry large 
number of tanks for dipping purposes: “ Hipping material is 
unsatisfactory ikherc the thipners are light in specific gravity as 
compared with the pigment. It is inipossiblu to do clean ands 
economical tank work without the proper agitators, and this 
cannot be secured by using's plain tank and stirring with wooden 
paddles. Tfi get the desired finish the usual method is first to prime 
ttie articles, ai\d paint for this purpose should be composed princi¬ 
pally of while lead and zinc oxide with a reasonable amount, about 
26 per cent., of. calcium carbonate or ^cate of mggnesia ground 
in'tmsced oil and sold in paste form. The colour of the first or 
priming coat may vary from white to deep lead colour, depending 
upon thf coats that are to follow. If the finish is to be white, then 
the priming sUould be white; if the work is to be finished ifi yellow 
or chrome, the prime should be tinted a deep buff colour or light 
yellow. If the wo^k is to be finished in vermilion, the best practice 
is to h^ve the |^riming a deep pink or rose colour. If the work is 
tc be finished in green, the prime sh/iuld by. tinted green or lead 
colour; and if finished in black, a deep lead colour is most ssdis- 
fydoiy priming. If to be finished in maroon or tuscan red, a 
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terra-cotta colour makes a satisfactory first coat. In all these 
paints white lead and zinc oxide should be used to a very large 
extent', and the t)sst<rthiia4onued by b<ung ground in linseed oil 
Te reduced with a thinner composed principally of benzine, turpentine 
or white spirit. 

“ When tl^ paste is reduced to a proper working consistency 
and the article is immersed in the tank where the asual agitation 
is going on tke.paint flows readily and the film sets quickly, sc 
that there kre f)p runs or fat edges. If an exc« of nil is used, 
or a,laf^ amount of turpentine used, there will be met runs 
ribich cauV) a very unsightly appearance. From the very nature, 
of such .a mixer constant agitation is necessary. 

“ This priming dries with a slight egg-shell finish.' A second 
' coat of the desired shade is then dipped on. If it is white, the 
(Semposition would be principally white lead and zme o.xide; if 
yellow, the composition should be white load and chromat'’ flf lead; 
if vermilion, it may be para vermilion, or it may be w'At might bo 
vermihonetto. , * * 

" TBe article is finally dipped in varnish. This«varnish must be 
especially made fur dipping purposes. It shoui^ be long in oil, 
have a medium heavy body, and be thimied in the tank, usiully 
by adding one part varnish redneer pud twb parts varnish, and the 
article immersed in this. This gives the diaiired gloss and protecls 
the striping and decorating. Varnish reducer is made similaa to 
paint reducer except it does nut contain os nmcji diying salt, 
and of conrse the colour is paler.” 

The Hoistino Aepabatus. 

It jg ciearly of great importance that the actoal lowedng of the 
artiole^be dipped and raised should be done very'expeditiously 

When the plant is small the lowering and hoisting is often done 
by Jumd, but where it is extenrive either pilhumatic or electrical 
hoists are employed, the latter being usualfy preferred. In 
Figure 46 is given*an ilAstration of an electrical power travel 
hoist ofetwo-ton size. It is asspecial hoist of compact design, 
ranging on the underfire ^f a mono-rail jout of I section* sane • 

P 2 
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motor being provided for the lifting motion and a second motor 
for travelling it along the rail. If the weight is small, say not 
exceeding a few handrdweights, the gek)rid niotof can be dispensed 
with and a similar hoist employed which would be pushed along 
by means of a handle provided for the purpose. ■ This hoist can be 
n^c to shift articles directlv on to the single rail.. The cost of 
electricity is very small It can, of course, be varied in construction 
according to the particular article to be dipped. • This particular 
apparatus is made by the Witton Kramer Co., of ^Ttton, Birmtng- 



Fio. 48.—E'i»trio Hoiit uied in oomuKtion wHA Faint D'pping. 


ham. Various hoists may be employed varying according to the 
exact work to be done. 

Mr. Laoe, already quoted, says; “ In reference to hoists, aa 
electrical hoist will answer very nicely, but nearly all implement 
and vehicle manufacturers have their plants equipped with com¬ 
pressed air, and cofnpressed-air hoists are cheaper than electaicU 
hoists. Comprei^-air hoists of small cylinder type are easily 
operated and require no attention, canntit get (tut of repair and ^ 
very positive in their motion, while an electrical hoist is v«y 
serutive and easily dantaged, is bopnd <4o get out of repaitoand 
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require the servicoe o[ an electrician, and the danger of firemust be 
conaidered. It can readily be underetoKl that in a room where 
pipping is done, Snd 4he2c the hoist of net^essity would have t(tbe 
pla^, the atmosphere is pregnated with volatile gas, and, if a hoist 
is behaving badly, sparks and fire will result. For that reason we 
recommend compressed-air hoists in dipping rooms.” 

ABRANOKMKNV .fob HaNUINQ AbTICLBS AmR BBINU Dii3>ed> 

Ih thjp impoltent detail of a dipping plant opinion varies very 
largdy as Jo what is theTsest system to be adopted. In some of the 



ha. 47.—HoAa fur Hangiag Aitlcloa aitet Oiiiping. 


places visited, preference would appear to%e given to two rails 
with rollers on each. On the whole, however, Ae authde believes 
J^t the mono-raiT is th#most satisfactory, particularly so as in 
that caSe the wheels may be dispensed witii and a hook, umilar^ 
to^that shown in_Fig\)ae 4J, be emplbyod instead, Th#|con-. 
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structiofi is sufficiently clear from the illustration, but it should be 
explained that in connection with this simple appliance vaseline 
is freely applied on the rail. The iiaAictllaf appiance illustrate^ 
is designed by Edwanls and Shaw, of Birmingham. The runway 
coimiiences at a height of 12 to l(i feet above the floor and incline 
at ai. angle of about 1 in C(t, and this incline maybe increased 
to bring the articles nearer the floor for taking off. The mnway 
itself consists of IJ inch bright steel bars, which ftr^kept greased 
with vaseline, as stated. Supports to the runwayrare fix^ about 

5 feet apart. The kmks vary in length from 2 feet GJnchss to 

6 feet, BO that the articles hung on them will not be too hfgh. ' It u 
necessary for these kxiks to be flattened out on the portion which 
runs on the rail in order to readily pass over the joints between the 
different sections of the rail, (hirves, where required, arc bette^ 
at about 18 inches radius, although it is quite easy to get round 
9 inch^* radius even ,^ith unwieldy articles. Switches to divert 
the goods into any direction consist of bends 12 inches j^us, 
the one raid timied dawn to IJ inch diameter for a length of^about 
9 inches to enter ijito the bored-out end of the steel rail. The other 
end, which extend 9 inches beyond the end of the radius, is planed 
off on its underside so that it tapera down to a blunt point. The 
sidh track is Ijl inch abo'. e the pimn track, so that the switch, when 
down, lies on ^e top of the main track, the tapered end being, just 
flu*' with the track. When out of use this switch is turned ver¬ 
tically upwards.' There is not the slightest necessity to use toilets 
on the hooks. One push of the hook when loaded will^often cany 
it lOi Qt 15 feet, iuid in some cases these hooks have been fixed to 
run several hundred feet distance, and the goods pass along them 
quite easily as fast as a man can walk. 

In concluding this chapter, brief mention may be made oj soiae of 
the details of the various plants the author inspected durifig the 
summer of 1912. 

Messrs. Marshall, Sbns & Co., of tiainsbotough, agricultural tm- 
plement rAanufactftrers. The greater part of the work done at these 
works, where 4,(KK» men are constanfiy employed, consists 
treating the yed wood forming paA of the threshing machines, and 
on icf average 4,500 pieces^ pass throyghKhc dipping plant e^ty 
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month. The pmnt tank is 21 feet long, 8 feet deep, and 3 feet 
2 inches in width. The tank is provided with two propellers, as 
jhown in Kigurcs 4(1, A fcnd 42. The propellers are actu|ted 
by elei'trie motors, but the hoist is raised and lowered by pneumatic 
applianees with a supplementary electrieal appliance. Only the 
priming cflaPis done by dipping. The article having been dipped, 
it is allowed to drip for a W minutes and is then taken away on 
overhead raihi,*a double, run being providetl. The present plant 
wds pi^t in doting January, 1903, and has worked with complete 
satisfaction ever Rince? (>icc every year is sufficiently fwaiuent 

eThpt^ the tank m order to clean it out. This tank is provided 
with four iron doors which protect the contents from fire during the 
night, and ducts are provided in the side for ventilation. White 
^spirit is used exclusively in place of turpentine. iSome parts of the 
threshing machines consist of thousands of holes bored in the wood, 
and it' would take many hours to paint these pacts by lAud, but 
by dipping it is done in a few seconds. Before the actual dipping 
takej place, shellac knotting is applied to al^the knifts.* The usual 
process is to knot by hand, prime by dipping, and then finish with 
Wo coats, one on red (flat), and a final coat of varnish put on by hand,* 
although 1 am of opinion that this might be done by spraying.' 
All painters and dippers are put pu pieee-work, and this is faund 
to greatly facilitate operations. 

Harrison, McGregor & Co,, Leigh, Lancashire, 'fhc tank usgd at' 
this place is provided with a worm at the bottom to agitate the 
mixture when required, and a grille or grating at the top of the 
worm protects it and prevents any small pieces Of,wood, n^, etc., 
from clogging. The lifting apparatus is worked by comJiresWl air, 
and each part, as dipped, drains over a slanting board or platform 
coitm^nicating with the tank. Farts of the machinery made of 
iton'are dipped directly after they come from the moulding shop 
, to prevent them rusting. Grey pmnt is usually employed, but no 
18ad whatever is used in these works. The thinners are white 
spirit mixed with gold size in generous proportions. Small articles 
are either placed in 'vice baskets for dipping or ace suspended 
on hdtks attached to a cross-bar. 

* Henry Hope t Soqtl Birmingham. 'This firm arc ironhjpndeb 
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on a Iai;gc s^lc, and uso a Sipping plant for castings, such as case¬ 
ments, ordinary galvanised iron sheets, etc. The tank is a narrow 
on^ and when the sheet is raised frort flic dippStg tank it is su^ 
pended hy one romer and dri])8 over a slanting hoard, (irey is the 
colour mostly used, and in three or four hours the coat of paint is 
dry.. As a matter of precaution, however, twenty-four hours are 
usually allowed to elapse between the coats. The tank is not pro¬ 
vide^ with an agitator, the paint used being specially prepared 
so as not to settle to any extent. It is, however, jwce^iy to stir 
it each morning before commencing operations. The articles 
are suspended on hooks over a single rail treated with v’sselhie in 
the maimer already described. 

llOYAIi ArSSNAL, WooLWlOH. 

In 1961 the author visited the Royal Ordnance factories at the 
Woolwich Arsenal, and by the courtesy of the Chief Superkt^pdent 
was allowdd to inspect the plant and take photographs. These 
appeared k the ..press k November, 1901, and are reproduced 
k Figures 38 and 39, as the construction to-day is essentially the 
same as then. On a recent visit it was found that various improve¬ 
ments had been made dvHng tl^e kterval, the chief of which were 
thit petpleum “ spirit B ” is now used instead of benzine, and Ihis 
does,away with'the necessity of the exhaust fan shown in Figure 38, 
which has now been boarded up. The vonetak blind arrangement 
has been also done away with, it being found that a grating answers 
the pmpose. lOnSihe hoist, which is worked by elcc&icity, the 
authoritid realised the danger k the case of fire of a man bekg 
located k a cab near the roof, and the whole of the operations are 
now done (torn the gnwid. Many different sections are n^w tuc- 
cessfully dipped, Sometimes a whole waggon at a time, while some¬ 
times it is found more,convenient to dismantle a vehicle and dip the 
wheels, four or five atHhe time, separately from the body. After 
dippkg thw article ds suspended over the tank for a few mkntee, 
end it is then transferred by a very kgenfims apparatus from the 
hoisting apparatus to the rails, andiafter half an hour a mah goes 
i;frer ^e work’ and remtveS any runs tekjs wkch may appedt. 
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This, however, is a voiy small matter. ’ For a lurther protection in 
case of Are each tank is fttted with an iron door or cover, and 
Jjiis may be shutVowfl intpOkition by merely pulling a lever situated 
at some little distance from the tank itself. The cover is surrounded 
by two-inch felt, which cuts oii access to the interior. It is interest¬ 
ing to ohservk that white lead is still largely employed for the paint 
in these works. For the minor work smal tanks are employed 
and the articles are dipped mto these by hand. Iron work, juch 
as bolt-heads, aseidipped into a mixture composed of 15 ^rts gold 
size, J0*of boiled linsMdoil, and 10 of petroleum, which mectually 
prevwnts^em rusting. A very clever little idea is used in order 
to protect those parts which it is not de«rcd to paint. This is 
done by smearing over them vaseline, which is removed with the 
paint after the main part is dry. As before stated, the number of 
men employed in this department is very much less than before 
the dipping plant was put in. Some portion of the work is done by 
handj^ch as stencilling, although it is probable that by having 
a large stencil containing, say, forty-eight or ^of th(#snfhll stencils 
now in use, a spraying machine might be used ccanomically. 

Diffino Bhells.. 

The description of this plant must, for obvious reasons, fie 
somewhat lacking in detail. The shells are cylindrical in form rgith 
curved ends coming to a point, and two colours are cuMtly employed, 
one black, the paint in this case being bituminous base, and the other 
a somewhat rich yellow. The shells that are ab|)pt to be ^ped 
are placed each in gun-metal rings suspended in series of a dozen 
or so, depending upon the size. These are brought over to the tank, 
whicli is worked by hydraulic machinery, and the shells are left 
statioM^ while the tank containing the paint itses vertically to 
exactly the right height for covering the shglts with paint. On 
pulling a lever this tank descends and, afterd>eing left for a short 
time to drip, a steel tail by which they arc supported ns moved 
lyit at an angle so dh to colie in line with the suspending tails which 
extend Ihrough the btulding. Hero they are moved to any position 
reqtired on a series of tjto rollers. 
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COMMERCUt, PAIjJtS AND PAINTINO 
* * • 

It is to be noted that no lead whatever should be used in the 
paint. Zinc oxide is used freely together with other pigments 
thaf. are free from metal. The followihg*l8 (he composition of ti|| 
principal paint used for pnxluciug the yellow colour referred t6:— 

First HticnndCosi. 

€htre sine oxide, dry, free from lead 9| lbs. * — 

Boiled linseed oil, free from lead . 1^ pints 1^ pints 
^erebinc, free from lead . . IJ „ * * 2^ „ 

Spiijta of turpentine . . • If 

Oxford ochre .... — 8J. lbs. 

The author ventures to summarise his opinions on this subject 
as follows: - 

1. Both paint spraying and paint dipping are capable of being 
employed in many more industries than they are at the present 
time. & 

2. A good priming and second coat of paint having been ^plied 
by dippin|, the finishing coat, such as a good varnish, might be 
applied by a spr^ and would effect a great saving. 

3. A wide difference of opinion exists as to the compontiou of 
dipping paints. 

i. In spraying alumipium, lacrjuers, liquid bronzes, etc., on a 
vtry rough surface, the spraymg machine will produce far l^ter 
respite than efin be obtained by the use of a brush. 
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Aekugbapii, 1*5* 

Aliiariu titd,*7A ^ , 

Aluminitin paintu, 7 4 

Amefioaa turpeiitiuc, 7, 30 
Am«Msa#penuiliou, 15 
Animal matter, pignieiita dtvived 
from, S 

Antimony oxide, 1!) 

Antverp blue, 125 
Appearance of paiiit, 1 
Apple Kieen, to mix, 127 
Apricot, to mix, 122 
AroHitccta apocifying painla, 6 
Anh, Oiler for, 113 
Axnro bine, to mix, 125 
• 


' Babiuh, Bulpliate of, 7, 9 
Barn paint, 41 
Barrowa, 09 
Barytea, 7, 9 
Bar^tea in ooloura, 88 
Baaic aulphkte of lead, 7 
Begonia, to mix, 123 
Beat time to paint, 115 
Beniene, 28 
Benzol, 28 0 
Bevell Tamiah bruah, 132 
Biroh, filler for, 113 
Biaouit, to mix, 125 
Blacka, 20 
Blackbn^a, 104 
BlaokJfean, 33 
Black pamt, 90 
Bleeding of rede, 148 
BIAtering of paint, 148 
Blooming, 148 
Blow Lampa, 136 ^ 
^oata, 96 

%ody o4 varniah, 89 
Bqrongh engineoia, 172 
Bmkwork, 170 


Bnekwork painting, 102 
Brick ooloor, to mix, 123 
Brigg'a bitumen enamel 4)4 
Brook'a knotting bottlo, 143 
Bronze bine, to mix, 125 
Bronze green, to mix, 127 
Bronze red, to mix, 123 
Brnaliea, 128 
Bnuliea, care of, 132 
Bruah marka, 

Bruah lor enamel, 118 
Bruah graining. 41 
Bruah holder, 134 
Bruahea, wire, 89 
Brunawickhlack, 3o 
Brunawiek nine^l 5 
Brunawiek blnn to mix, 125 
Brnnaniek groiuia, teating, 72 
Brunawiek green turning nine, 148 
Buff, to mix, 125 
Burning off. 81 


(lADMiCH yellow, 125 
Oanvaa, 97 • 

Care of bruahea, 132 
Carmine, to mix, 123 
Carnation red, ^^ix, 123» 
Carta, 99 * 

Chalking, 148 
Charaoteriatica of paint, 7 
Charaoteriatloa of diSeteut paiuta, 
23 f 

Cheap pamt,^ 

Chea]i painM work, 83 
Chemical ])igmeni«, 8 
Chemical worka. 107 
Cherry, filler for, 113 
Cheatnut. filler for, 112,113 
Chineae blue, 126 
China clay, 7 
ChiiijC woBd oil, 28 
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INDEX 


(MiiiMwn wonil oil, 7 
(Ihocolatr (■oloiir, 00 
i'hroiiip Kmiii, 10 
(.'hroiiic IhIip. 8 
ClifniiiPH, tOMtiiii!, 72 
('kroiiio yellow 8. 128 
variiiHh, 140 
(lity onKiiivoiK. 172 
Oiartt. to mix, 12.1 
Ulanmsii in HimoifloatioiiK, 162 
CoaLtar, niemi'iila deiivcil from, 8 
(lobalt, 15 

Colour cudH, HprayiiiK, 107 
Colour ofpigmnit, 73 
Colour of putty, 108 
ColourH, fading of, 150 
Colour mixin)!, 121 
Colour of vamwb, 60 
ColoiirK not Huitablo for oil, 26 
Coloiiiu not miitablo for water, 27 
Cloloun) wbiob dry iilowly, 24 
Comnie{Cial paint, materials used 
in, 7 

Coutracta, 164 

Copper-boiKidi diatriuper broah, 
133 ' 

Copper, paint lor,*^6 
Coat of keeping [imperty painted, 
5 

Coat of labour, 57 
Coat of materi^, 53 
Coat of paint, 2 
Coat of frater paint, 63 
Oraating of varuiah, ISO 
Gradloa, 140 | 

Crawling, 150 * 

Crazing of vaniiali, 150 
Cieam, to mix, I*? 

Cyprwa, filler kir, 113 


Dark oak. Tiller fi^, 112 
Damp walla, 150 
Deadening, 153 
Deal, paint fur, 80 
Decoratora’ aoap, 35 
Defecta in ^aintera'*work, 145 
Defli\ition of paint. 1 
Defluitioua of paint terma, 188 
Derby red, 15 
})ip m Boft wodd, 200 


Dipping painta, 206 
Diatemperiug, 62 
Diatompi'r briiabea, 131 
Diak'iiiiering ptaator, 168 
l)iv ng liell bmab bolder, 134 
DriV 7. 31 

Driera, apoeilbialiona lor, 183 
Drying of pauit, 114 
Durability of ]iaiut* 2 
linrearo, 43,170 
Duatcra, 130 


EaU'i 11 eoiount, e 

Ebony, filler for, 112 

Kffloreaeaince, 153 

Klectrio lioiaf, 212 

Klin, filler lor, 113 

Emerald gn'en, to mix, 127 

Enamelling, 100 

Enamel bmab, 118 

Enamela, apn-adiug eapaeity of, 47 

Enamel, white, 34 

Engiiipera apeeifyiiig pauita, 6 

Extenaion ladder, 137 a. 

Extouaioii lower ladder, 138 


b'ACTOKiKa and workahopa, 105 
Faduig of oolouia, 150 
Faat ma, 8, 76 
Felting down, 107 
Ferrodor paint, 04 
Fillera, 113 

Filler for poroua wooila. 111 
Fineneaa of grinding, SO 
Flaab colour, to mix, 124 
Flaabing of pabit, 154 
Flaab point of turpentine, 75 
Flat enamela, 118 K ( 
Flat waahablo wall vanii^oa, 35 
Fioora, 101 • 

Poota, 37 
Floor paint, 41 
Flowing enamela, 118 
Flowing painta, 117 
Flowiig; Tamiah bmab, 131 
Fieneb blue, to mix, 125 . 
Freali paint, 114 
Friend. Ur. ,1. Mowton. 03 
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OaltaniseI) iron, 05 
CoMiineten!, 106 
Geuoral nlanneA, 172 
G^uinni, to inixjll24 • 
(nldin^ 02 
Glaiw paper, 143 
Glue, 35 

Golden oak, flUpr for, 112 
Gold «Ue, 184* 

Gold, to mix, 126 
Green paint. Ok, , 
Grjjpnhouiia potty, 38 
Grmdini^ fiiienollll dl 
GritoJ, 93 
Groai|4 bi/tiHli, 120 
G^inm, 7 


50. 


JIanoino hookn, 213 
Hardwood floom, 160 
Hard waodH, 84 
Heat, piguientx prodiiood by, 8 
Healt)^ pigments injnrioiis to, 26 
Heliotrope, to mix, 125 
Hoiatag apparatus, 211 
How paint dries, 114 
How paint shonld he applied, 116 
Horst on Oxides, 12 
Hydro-oarbuiiato of lead, 7 
Hydrometer, 75 


IXDiANred, 11,12 
Indian red, to mix, 124 
Indigo, to mix, 125 
luertol, 152 
Inside white, 40 
Inside work, paint for, 70, 84 
Inside woodwork, 168 
' luseate, Mkeep from fresh paint. 
Hi f 

Impnft air, pigments affoeted by, 
23 


Invisible green, to mix, 127 
Ir^te, 163 


Iron, galvanised, 05 
Iron, oxide of, 11 • 
%ron, punt for, 80 
Iron, BpMial pauits fur, 
IvAry, to mix, 126 
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•lAPsitESE wAid oil, 28 


Knorraa, 33 

Krnse {latent seaiTuld wall cradle, 
136 


IjABlWATORIES, 107 
Iiabuur, 166 
Labour, cost of, 57 
laics, 34 
Iiaddors, 136 
Ladder brackets, 140 
Lakes, 23 

Ijakes, testing purity of. 72 
laiurie. Dr. A. r., 8 
Layeuder, to mix, 125 
Ijcad, 07 
laiad chrome, 15 
I^erer paint sprayer, 105^ 
Ijemon, to mix, 126 
lievigatioii, 8 

Light, pigments affwted by. 24 

Light rod, Li mix, 1'24 

Light wood, 6IIw for, 113 

Lilae, to mix, 124 

lame whiting, 63 

Linseed oil, 20, 66 

Linseed^il, speciftcatioiis fur, J81 

faquid driers. 32 

Liquid driers, tostjpg, 72 i 

lauiiqHine, 7,10 


Maciiikeex, 99ia. 

Madder, 8 

Magenta, to mix, 124 
Mahogany, filler for, 112 
Mairo, F., on Venetiui Reds, 12 
Maple, filler for. 113 ‘ 

Marino natty, '<8 
Materials i^d in commercial 
painting,? 

Material, eust of, 53 
Matsine, 42 ■> 

Manye, to mix, 126 
Mebuia, 162 
Menhaden fish oil, 7 
Heyey on .jiarytes, 9 
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Mildew, IM 

MiuelUKieouB mstenels, 25 
Mixtoie of pigment!, 82 
Mom green, tS) mix, 127 


Natural eolouni, 8 
Natnrel flnieh of pine, 103 
Nati'uil pigment!, 8 
liamelTar bmeli, 131 
Nib! ill Tamish, 157 
Noii'flowuig pauit!, 117 


Oak, 85 
Oak floor!, 16!) 

Object of painting, 1 
Oebre, 8, 13 
OU.7 

Oil eolonre, cnet of, 56 

Oil, lineeed, 36, 66 

Oil, pigment! not euitable for, 36 

Old gow, to mix, 126 

Old ma!tei«, colour! need by, 8 

Old ro!e, t(> mix, 134 

One knot grodod brnel'., 126 

Orange, to mix, 136 

Oral ground bmw, 126 

Oval vaniiah brueb, 131 

Outiide work, paint for, 76 

Oufaidn white, 36 

Ojaord ochre, 126 

Oxide af irou, 11 

Oxide of tin, 4f' 

Oxtde of zinc, 7 


1’aini and oolouuuixiug, 121 
Paintf'appUoi^'lm of, 116 
Painting by mocbanical mean!, 
161 

Painting by dipping, 166 
Paint!, cbaracterietio! of, 23 
Paint!, eon!titnenV of, 7 
Paint, definition of, d 
Paint, dippmg, advanYago of, 163 
Paint for dipping, 205^ 

Pad forrtbDing dpwa vamubed 
work, 144 
PaiiM p^ing, 154 
Painting, price! for, 56 
‘Paintt, re^ prepared J)8 


Paint, !mell of, 114 
Paint atrainen, 135 
Faint!, apedilcation! for, 175 
Paint fprafingAlfll 
Paiut term!, definition of, 188 
Pajit, thinner! ueed in, 28' 
Painter!’ uiaterial!, teat, 64 
Paint mixing macl^e, 121 
I’aiut mixing tool, 322 
Paint mill, 144 
Paintor!’ window {ripple, 138 
Painter!’ work, 56 , 

Paint!, waahaMri water, * 
Faintene work, defect! in,' IM 
Pabnere’ travelling crane, 146 
Para rod, 76 ‘ 

Parry and (ki!t on Iron Oxide, 12 
Paate drier!, 32 
Peacock blue, to mix, 124 
Peeling of paint, 154 
Formaneut p^enta, 25 
Petroleum apirit, 7 
Pigment!, 7, 8 

Pigment! afiected by impi^ air, 

Pi^ent! affected by light, ^4 
Pigment! derived from co^ tw, 8 
Pigment! injuriona to heaith, 26 
Figment! ponced by heat, 8,16 
Pigment!, apeeiflo gravity of, 37 
Pi^euta, tuit of, 73 
Fi^uenta, true permanent, 25 
Pigment! which abould no6 be 
mixed, 25 

Pinchin’e N.1).K. atone fluid, 
152 

Fine, natural flniah oh 102 
Puie, paint for, 80 * 

Pine, pitch, 106 
Pinholing, 155 
Fitch pine, 106 
Pitch pine, filler for, Ik 
Fitting, 155 
Fleeter, 78 
Plaater, inaide, 168 
Planter, paint for, 88 
Plum coloui, to mix, 124 
Foreu! wood!, filler for, 111 
Fompfian rede to mix, 123 
Fortknd cement, 86 
Portland atone, to mix, l2fi 
Powdeijpg, 156 
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Prepand painia, 38 
FieuwatiTe qniditiee of paint, 1 
Fiinea lorjMrinten' work, 69 ’ 

PrimioBOiTo mix, 127 
Fniuian bine, 7,16 
Anuiap blna, to^ix, 124 
Pnrjfe, to imx, 123 
Potty, 37.186 
Putty ftainiuli^ 156 


Radutors, 97 

Bqady mixed wute, spreadiHg 
oapaaity 6i, 

Beaijy Spared painte,M 
EodnoedH^ite lead. 71 
Redd, 4)lebding of. 146 
Rede, fut, 76 
Red muu, filler for, 113 
Red, Indian, 11 
Red lakee, tmtini;, 76 
Red lead, teeta lor. 74 
Red Ipad; epeoifieation for, 177 
ReAoval of paint, 168 
Remaval of tar, 1(H) 

Red paint, 96 
Rid^y bmeh holder, 135 
Rom paint, 41 
Roee oolonr, to mix, 123 
Rote Furplee. to mix, 123 
Roeewood, filler for, 113 
Roein in Taruieh, 67 
Rotteuetone, 41 
Round dfietere, 136 
Rubberoee, 153 


Sannox, tmmix, 123 
Saab toola, 130 
geaSolding and laddere, 136 
SoaSolding in Weetmineter Abbey, 
142 

gompblMptl 
Beaaid^l67 
Seedy vamieh, 156 
Setting ot paint, 119 
SWpe, 98 

Shortneea ot white lead, 156 
Sienna, 8,13 
Signal red, to mix, 123 
ISifieak, 7 . 

S^oapaphite paint, 94 


Siae,.T^iaUe, 43 
Sue, 3d 

Sky blue, to mix, 126 
Shm diyine eolonra,, 24 
Smell of pwt, 114 
Smith, J. Crniokiibauk, 92 
Smoke etame, 166 
Special idaueee, 166 
Speeke in Tunieh, 157 
Speoially decided paint, 4 
Hpeeiiying painte, 6 
Specification for painteni' worx, 
160 

Spoeiile gravity of eoloura, 27* 
,Spucifioationa iaeued by rity 
engineeiH, 172 *' 

Spirit Tamiahee, 34 
Sputa in vamiah, 157 
Spraying apparatua, 194 
Sprewing capacity, 45 
Spraying eoloni oarda, 197 
Sprayuig through atenciia, 198 
Stone owour, to mix, 127. 

Staina, 42 
Stainuig, 169 

Staining and vamiahing, 61 
Staining eMerior mrk, 169 
Staining atreiiDth of’oolour, 65 
Staining wood exterior, 168 
Steel, paint for, 95 
Steel wool, 143 a 
SteneUir, apraying through, lOg 
Stinky pamt, 116 
Stippling briiah, j^3 
Stopping putty, 

Stucco, pamt ^r, 87 
Sublimed lead,^(k 
Sublimed white lead, 8 
Subatitutea foMurpratme, 30 
Snggeated aneeifioatioua, 199 
Stt^kate of 7 
Sweating of vaimBh, 167 
Swing eradlea, 140,141 
Sycamore, filler for, 113 


Tackx variiiah, 158 
Teak, 1U4 
Tetebine, 186 
IVira cotta, Vi mix, 123 
Tma vorte, 13 

Teat for paiutera' materialaf 64 
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Teiting lilnid dTien,y!2 
Tefltiiig purity of wliito loadt 71 
ThisnOn um in paint, 28 
Thompson, Professor 8. W., 11 
ThiM-knnt distemper brush, 132 
TiK, oxide of, 41 
Tints, 40 

Tint of pigment, 73 
Tooh, Dr., on barytes, 9 
Toolh and plant, 128 


Tnng oil, 28 
rhirpentine, 30 
Tnrpentine, American, 7 
Tnfpontine, specifioationslor, 182 
Turpentine substitutes, 30 
Turpentfcie substitutes, tests for. 
74 

Two-knot distemper brush, 132 


I 


'UtTBaMSBIXZ, 17 
Umber, 7, 8,18 


VarnisiiM, 33 , 

Varnish, application of, 116 
Vami^ brushes, 130 t 
Varnish, cost of, OjJ 
Varnish, cissing of,. 149 
Varnish, oraokmg of, 160 
Varnishes, ep,emoatiana l«r, 188 
Vartfsh, spieatUng oapadtj^ of, 47 
VrfrnUh, testing, 67' 
VaraishdsTork, lf8 
Vegetable matter, pigments de- 
nved from, 8 c 
Vegetable side, (3 
Venetian reds, 12,14' 


Venetian reds, teatiBgpurity of, 71 
'Vermilton, American, 16 
■Volatile spirit, 7 


■WAuniTjinuei tor, ife. llj 

Walnut J A, 7 

Wall cr^le, 136 i< 

Washable wall vanraihes, 36 
Washable water paints, 43 
Water paint, cost of, 63 
■Water paints, washable, 43 
Water vamishesf 34 * „ 

■Watkin’anatent dusteis, r80 
Waxpollsh, 108 . • 

Well’s paint sprayer^ 196 
Wite enamel, 34, 77 
White lead, 7, 8,18 
White lead, discoloration of, 168 
.■WTiite lead, purity of, to test, 71 
Vhiito lead, shortness of^66 
\Wte lead, speoi&oatioinioir, 178 
■yWte paint, 90, 91 
. White pine, filler for, 113 
White spirit, 7 
Whitening of varnish, 168 
Window cripple, pater’s, 138 
Wine colour, to mix, 124 
Wire brushes, 89,143 ■ 

Woolwich Arsenal, paint dipiiing 
at, 200 


Zinc, 96 
Zinc grey, 21 
Zinc oxide, 8, 22 
Zinc yellow, 19 


autsDn, tisnv, a la,^ rmlsSaow, sun ^sttioos 






